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Description 
Technical Field 

[0001] This invention relates to novel 6-methoxy-1 H-benzotriazole-5-carboxamide derivatives which are character- 
ized by their concurrent possession of excellent antiemetic activity and gastrointestinal motility enhancing activity, and 
less central nervous system (CNS) depressant activity. More particularly the invention relates to 6-methoxy-1 H-ben- 
zotriazole-5-carboxamide derivatives whose nitrogen atom in the amide moiety (-CONH-) is substituted with 1-substi- 
tuted-azacyclo-alkan-3-yl group of 7-, 8- or 9-membered ring, processes for their preparation, pharmaceutical compo- 
sitions containing them, and novel intermediates. 

Background Art 

[0002] JP-A 104572/1990 has disclosed that the compounds represented by the following formula [A]-exhibit gas- 
trointestinal motility enhancing activity and are useful as antiemetic agent or gastrointestinal motility enhancing agent: 



[in which R 1 signifies lower alkyl, or optionally substituted aryl (lower) alkyl, 

R 2 signifies hydroxy, alkoxy, alkenyloxy, cycloalkyloxy or substituted alkoxy (the substituent being halogen, hydroxy 
or oxo), 

R 3 signifies amino, disubstituted amino or acylamino, 

R 4 signifies halogen, or R 3 and R 4 may together form -NH-N=N-, 

R 5 signifies hydrogen or lower alkyl, 

X signifies single bond or lower alkylene, 

Y signifies single bond or a group expressed by -CH 2 -, -O-, -S-, -SO-, -S0 2 - or -NR 6 -, 

where R 6 signifies lower alkyl or optionally substituted aryl (lower) alkyl; or may form ethylene together with R 1s 
n is 0 or 1 , and 

the broken line signifies a double bond which may be present when Y is -CH 2 - and n is 0, provided: 

(i) when Y is -NR 6 - or a single bond, n is 0; 

(ii) when Y is -O-, n is 1 ; (iii) when Y is a single bond or -CH 2 - and n is 0, R 1 is an optionally substituted aryl 
(lower) alkyl; and 

(iv) when n is 0, X signifies a lower alkylene]. 

[0003] Said JP-A-1 04572/1 990, however, contains no specific disclosure about the compounds of the present in- 
vention which are represented by the later-appearing formula (I) which concurrently possess 1 H-benzotriazole skelton 
and a nitrogen-containing 7-, 8- or 9-membered aliphatic ring, in particular, their optically active compounds and their 
pharmacological activities of optically active compounds. 

[0004] JP-A-83737/1 977 discloses that the compounds expressed by the following formula [B] exhibit potent activity 
of reducing the conditioned avoidance response, the apomorphine-induced stereotyped behavior response and the 
methamphetamine-induced stereotyped behavior, and hence are useful 1 as CNS depressants, in particular, as anti- 
psychotic drugs: 




(CH 2 )j^Y 



CA] 
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A— CONH 




(CH 2 )i 



CB] 



B 



(in which A-CO signifies 4-amino-5-chloro-2-methoxybenzoyl, 5-ethylsulfonyl-2-methoxybenzoyl or 2-methoxy- 
4,5-azimidobenzoyl group; 

B signifies allyl or optionally substituted benzyl group; and m is 1 or 2). 
[0005] Furthermore, JP-A-1 00473/1 977 discloses the compounds represented by the formula [C] below: 



(in which R 1 signifies a lower alkoxy, R 2 signifies an optionally substituted benzyl, and m is 1 or 2). 
[0006] In these compounds represented by above formula [B] or [C], however, the ring bound to the amide moiety 
(-CONH-) is 5- or 6-membered, and the ring-constituting nitrogen atom is substituted with allyl or benzyl group, and in 
those points differ from the structure of the compounds represented by the later-appearing formula (I) of the present 
invention. Moreover, their pharmacological activity again differs from those of the compounds of the present invention. 
[0007] On the other hand, 4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-methoxybenzamide [generic name: meto- 
clopramide; cf. Merck Index, 11th ed. 6063 (1989)] is known as having antiemetic activity and gastrointestinal motility 
enhancing activity concurrently, and has been used of old for treatments and prophylaxis of functional disorders of 
gastrointestinal tract, which are associated with various diseases and therapeutical treatments, as gastrointestinal 
motility enhancing agent. Metoclopramide, however, possesses CNS depressant activity derived from its dopamine 
D 2 receptor antagonistic activity, which is a drawback for its clinical use. Accompanying the increasing complexity of 
life in human society and population of aging people, patients suffering from symptoms associated with gastrointestinal 
dysfunctions also are increasing, and for their treatments development of a compound or compounds exhibiting less 
CNS depressant activity while having concurrently excellent antiemetic activity and gastrointestinal motility enhancing 
activity are in demand. 

Disclosure of Invention 

[0008] We have made extensive investigations and found that 6-methoxy-1 H-benzotriazole-5-carboxamide deriva- 
tives whose nitrogen atom in the amide moiety (-CONH-) is substituted with 1 -substituted-azacyclo-alkan-3-yl group 
of 7-, 8- or 9-membered ring, in particular, (R)-6-methoxy-1 H-benzotriazole-5-carboxamide derivatives whose config- 
uration is R, concurrently possess excellent antiemetic activity and gastrointestinal motility enhancing activity and nev- 
ertheless exhibit surprisingly less CNS depressant activity. The present invention is thus completed. 
[0009] An object of the present invention is to provide novel 6-methoxy-1 H-benzotriazole-5-carboxamide derivatives, 
in particular, (R)-6-methoxy-1 H-benzotriazole-5-carboxamide derivatives having R-configuration, which concurrently 
possess excellent antiemetic activity and gastrointestinal motility enhancing activity. Another object of the invention is 
to provide processes for preparing said compounds. A further object of the invention is to provide pharmaceutical 
compositions containing said compounds. A still another object of the invention is to provide novel intermediates which 
are useful for making the compounds of the invention. These and other objects and advantages of the invention should 
be clear to those skilled in the art upon reading the following descriptions. 

[0010] According to the invention, 6-methoxy-1 H-benzotriazole-5-carboxamide derivatives represented by the fol- 
lowing formula (I), their pharmaceutical^ acceptable acid addition salts and pharmaceutical compositions containing 
them are provided: 




CC3 
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N 




n 



(I) 



[in which R 1 stands for ethyl or cyclopropylmethyl group, 
R 2 stands for hydrogen atom, methyl or ethyl group, 
n is 1 , 2 or 3, and 

the wavy line ( -vw*) signifies that configuration of the substitutents on the carbon atom bound to the N-atom in 
the amide moiety is racemic (RS) or optically active (R)]. 

[0011] The invention also provides the compounds represented by the following formula (II) and their acid addition 
salts, which are useful as the intermediates for preparing the compounds of formula (I) in which R 2 is hydrogen atom: 



[in which R 3 stands for an amino-protective group, the amino-protective group being a benzyl group which is 
optionally substituted by halogen, C r C 3 alkyl or 

C^Cg alkoxy; a benzyloxycarbonyl group which is optionally substituted by halogen, C r C 3 alkyl, C 1 -C 3 alkoxy or 
nitro; 

an acetyl group, a propionyl group, a trifluoroacetyl group, 
a methoxycarbonyl group or an ethoxycarbonyl group; and 
R 1 , n and the wavy line are the same as defined in above formula (I)]. 

[001 2] The invention furthermore provides the intermediates of the following formula (IV) and their acid addition salts, 
which are useful for making the compounds of formula (I) of the present invention: 



[in which R 1 , n and the wavy line are the same as defined in formula (I)], 

in particular, the compounds of the following formula (IVa) and their acid addition salts, which are useful as inter- 
mediates for making the compounds of formula (I) whose configuration is R: 





(IV) 
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(IVa) 



(in which R 1 and n are the same as defined in formula (I)). 

[0013] The pharmaceutical^ acceptable acid addition salts of the compounds of formula (I) include, for example, 
inorganic acid salts harmless to human body, such as hydrochloride, hydrobromide, hydroiodide, sulfate, phosphate; 
and organic acid salts harmless to human body such as oxalate, maleate, fumarate, lactate, malate, citrate, tartrate, 
benzoate, methanesulfonate. The compounds of formula (I) and their acid addition salts may be present in the form 
of hydrate or solvate, which are also included within the scope of the present invention. More specifically, for example, 
1/4 hydrate, 1/2 hydrate, monohydrate, 3/2 fumarate* 1/4 hydrate, 3/2 fumarate* 1/2 hydrate, difumarate* 1/2 hydrate 
may be named. 

[0014] Acid addition salts of the intermediates of the present invention as represented by formulae (II) and (IV) or 
(IVa) include, for example, those pharmaceutical^ acceptable acid addition salts as named above. The compounds of 
formulae (II) and (IV) or (IVa) and their acid addition salts may be present in the form of hydrate or solvate, which are 
also included in the scope of the present invention. 

[0015] When the compounds of formula (I) and their acid addition salts are obtained in crystalline form, different 
kinds of polymorphism may be present, which are also within the scope of the present invention. 
[0016] The compounds of formula (I) in which R 2 is hydrogen is considered to be present in the form of tautomers 
in which 6-methoxy-1 H-benzotriazole moiety is represented by the formula (I') or (I") below: 




[in which Az stands for a group of formula [D] below: 




CD] 
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(in which R 1 , n and the wavy line are the same as previously defined)]. 
These tautomers are also included within the scope of the present invention. 

[0017] The structure of the compounds of the present invention, whose R 2 in formula (I) is a hydrogen atom, will be 

5 represented by formula (la), and their chemical name also will be based on said structure. 

[0018] Those compounds whose R 2 in formula (I) is methyl or ethyl group do not exhibit such tautomerism as above. 
[0019] The term, "halogen", as used in this specification signifies fluorine, chlorine, bromine or iodine. Specific ex- 
amples of "alkyl groups" include methyl, ethyl, propyl and isopropyl. Specific examples of "alkoxy groups" include 
methoxy, ethoxy, propoxy and isopropoxy. Specific examples of "lower alkanoyl groups" are acetyl and propionyl, and 

10 those of "lower alkoxycarbonyl groups" are methoxycarbonyl and ethoxycarbonyl. As "optionally substituted benzyl", 
those benzyl groups whose phenyl 1 moiety is optionally substituted with one or two of above-mentioned halogen 
atoms, C 1 -C 3 alkyl groups and C 1 -C 3 alkoxy groups are preferred, specific examples including benzyl, 2-, 3- or 4-chlo- 
robenzyl, 3-bromobenzyl, 4-fluorobenzyl, 2,4- or 3,4-dichlorobenzyl, 4-methylbenzyl, 2-, 3- or 4-methoxybenzyl. "Op- 
tionally substituted benzyloxycarbonyl" are those whose phenyl moiety is optionally substituted with one or two of 

15 above-mentioned halogen atoms, C^-C 3 alkyl groups, C 1 -C 3 alkoxy groups, nitro group, etc., specific examples includ- 
ing benzyloxycarbonyl, 4-chlorobenzyloxycarbonyl, 4-bromobenzyloxycarbonyl, 2,4-dichlorobenzyloxycarbonyl and 
4-methoxybenzyl oxycarbonyl . "Ami no-protective group" signifies such protective groups which can be eliminated 
upon hydrolysis or hydrogenolysis, examples of which including above-explained lower alkanoyl, trifluoroacetyl, lower 
alkoxycarbonyl, optionally substituted benzyl and optionally substituted benzyloxycarbonyl groups, benzyl and acetyl 

20 being the particularly preferred. 

[0020] As preferred examples of the compounds of the present invention which are represented by formula (I), the 
following compounds and their pharmaceutically acceptable acid addition salts may be given: 

N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide, 
25 (R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotri azole-5-carboxamide, 

N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide, 
(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide, 
(R)-1 -ethyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide, 
N-(1 -ethyl-1 H-heptahydroazocin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide, 
30 N-(1 -ethyl-1 H-heptahydroazocin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide, 

N-(1 -ethyl-1 H-octahydroazonin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide, 
(R)-N-(1 -cyclopropylmethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide, and 
(R)-N-(1 -cyclopropylmethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide. 

35 [0021] In particular, the compounds of formula (I) in which R 1 is ethyl and R 2 is hydrogen or methyl are more preferably 
used. 

[0022] In the compounds of formula (I) the configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is racemic (RS) or optically active (R), in particular, the latter is preferred. 

[0023] In respect of the azacycloalkane ring, it can suitably be any of 7-, 8- or 9-membered ring, while 7-membered 
40 ring is particularly preferred, i.e., the compounds of formula (I) in which n is 1 are preferred. 

[0024] Of the above-mentioned compounds, those particularly preferred are the following and their pharmaceutically 
acceptable acid addition salts: 

(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotri azole-5-carboxamide (later identified as Com- 
45 pound 7), and 

(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide (later identified 
as Compound 2) 

[0025] In addition to the previously listed compounds, the following compounds and their pharmaceutically accept- 
50 able acid addition salts may be given as specific examples of other preferred compounds included within the present 
invention: 

(R)-N-(1 -ethyl-1 H-heptahydroazocin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide, 
(R)-N-(1 -ethyl-1 H-octahydroazonin-3-yl)-6-methoxy-1 H-benzotri azole-5-carboxamide, 
55 (R)-N-(1 -ethyl-1 H-heptahydroazocin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide, and 

(R)-N-(1 -ethyl-1 H-octahydroazonin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide. 

[0026] The compounds of the present invention can be prepared, for example, through the following processes. 
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Process (a) 

[0027] The compounds of formula (I) can be prepared by reacting the compounds represented by formula (III) below: 




COOH 



N 



(III) 



OCH 3 



(in which R 2a stands for hydrogen, methyl, ethyl, or an amino-protective group) 

or their r reactive derivatives, with the compounds represented by formula (IV) below: 




(IV) 



[in which R 1 , n and the wavy line are the same as defined in formula (I)]. 

When, in this case, R 2a in formula (III) is an amino-protective group, the reaction product should further be subjected 
to hydrolysis or hydrogenolysis to convert R 2a to hydrogen atom, to form the compound of formula (I). 
[0028] The reaction of compounds of formul a (III) with those of formula (IV) can be performed by well known ami- 
dation reaction. 

[0029] Examples of reactive derivatives of compounds of formula (III) include lower alkyl esters (inter alia, methyl 
ester), active esters, acid anhydrides and acid halides ( inter alia , acid chloride) [when a compound of formula (III) in 
which R 2a is hydrogen atom is used, acid anhydrides and acid halides are excluded]. Specific examples of active 
esters include p-nitrophenyl ester, pentachlorophenyl ester, N-hydroxy succinimide ester, N-hydroxyphthalimide ester, 
1-hydroxybenzotriazole ester, 8-hydroxyquinoline ester, 2-hydroxyphenyl ester and 2-hydroxy-4,5-dichlorophenyl es- 
ter. As acid anhydride, symmetric acid anhydride or mixed acid anhydride are used, specific examples of the latter 
including those mixed with alkyl chloroformates such as ethyl chloroformate or isobutyl chloroformate; those mixed 
with aralkyl chloroformates such as benzy chloroformate; those mixed with aryl chloroformates such as phenyl chlo- 
roformate; and those mixed with alkanoic acids such as isovaleric acid and pivalic acid. 

[0030] As amino-protective groups which may serve as R 2 a , such protective groups which can be eliminated upon 
hydrolysis or hydrogenolysis can be used, examples of which including lower alkanoyl, trifluoroacetyl, lower alkoxy- 
carbonyl, optionally substituted benzyl and optionally substituted benzyloxycarbonyl, acetyl being particularly preferred. 
[0031] When the compounds p_er se of formula (III) are used, the reaction can be carried out in the presence of a 
condensing agent, such as N,N'-dicyclohexylcarbodiimide, 1 -ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochlo- 
ride, N,N'-carbonyldiimidazole, N,N'-carbonyldisuccinimide, 1 -ethoxycarbonyl-2-ethoxy-1 ,2-dihydroquinoline, diphe- 
nylphosphorylazide and propane-phosphonic anhydride. When N,N'-dicylohexylcarbodiimide or 1-ethyl-3-(3-dimeth- 
ylaminopropyl) carbodiimide hydrochloride is used as the condensing agent, N-hydroxy-succinimide, 1-hydroxyben- 
zotriazole, 3-hydroxy-1 ,2,3-benzotriazin-4(3H)-one, N-hydroxy-5-norbornene-2,3-dicarboxyimide, or the like may be 
added to the reaction mixture. 

[0032] The reaction of such compounds of formula (III) or their reactive derivatives with compounds of formula (IV) 
is conducted either in a solvent or in the absence of solvent. Useful solvents should be suitably selected according to 
the kind of starting compound, etc., which include: aromatic hydrocarbons such as benzene, toluene and xylene; ethers 
such as diethyl ether, tetrahydrofuran and dioxane; halogenated hydrocarbons such as methylene chloride and chlo- 
roform; alcohols such as ethanol and isopropyl alcohol; ethyl acetate, ace-tone, acetonitrile, dimethylformamide, 
dimethylsulfoxide, ethylene glycol, and water. These solvents may be used each singly or as a mixture of more than 
one kind of solvent. This reaction is carried out in the presence of a base, if required, specific examples of the base 
including alkali hydroxide such as sodium hydroxide and potassium hydroxide; alkali carbonate such as sodium car- 
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bonate and potassium carbonate; alkali bicarbonate such as sodium bicarbonate and potassium bicarbonate; and 
organic base such as triethylamine, tributylamine, diisopropylethylamine and N-methylmorpholine. An excess amount 
of a compound of formula (IV) may also function as the base. The reaction temperature differs depending on the kind 
of the starting compounds, etc., but normally ranges from about -30°C to about 200°C, preferably from about -10°C 
to about 150°C. 

[0033] When compounds of formula (III) in which R 2a is an amino-protective group, e.g., lower alkanoyl, trifluoro- 
acetyl, lower alkoxycarbonyl or optionally substituted benzyloxycarbonyl, are reacted with compounds of formula (IV) 
to form compounds of formula (I) in which R 2 is the corresponding protective group, the products can be hydrolyzed 
to be converted to the compounds of formula (I) in which R 2 is hydrogen. The hydrolyzing reaction can be carried out 
by the method known p_er se, for example, by contacting the product with water in a suitable solvent under acidic or 
basic conditions. As the solvent, for example, alcohols such as methanol, ethanol, isopropyl alcohol or the like, dioxane, 
water, or their liquid mixtures may be used. Specific examples of the acid to create an acidic condition include mineral 
acids such as hydrochloric, hydrobromic and sulfuric acids; organic acids such as formic, acetic, propionic and oxalic 
acids; and silica gel. When a compound of formula (III) in which R 2a is an acetyl group is used, use of silica gel readily 
eliminates the acetyl group to convert the R 2 to hydrogen atom. Specific examples of bases to create a basic condition 
include alkali hydroxide such as sodium or potassium hydroxide; and alkali carbonate such as sodium or potassium 
carbonate. The reaction temperature is normally in the range of from about 20°C to about 100°C. 
[0034] When a compound of formula (III) in which R 2a is, among the named examples of amino-protective groups, 
an optionally substituted benzyl or benzyloxycarbonyl group is reacted with a compound of formula (IV) to form a 
compound of formula (I) in which R 2 is the corresponding protective group, hydrogenolysis of the product can convert 
such R 2 to hydrogen. The hydrogenolysis can be carried out by a method known perse, for example, by reacting the 
product with hydrogen in a suitable solvent in the presence of a catalyst such as palladium-on-carbon, Raney nickel, 
etc. As the useful solvent, alcohols such as methanol or ethanol, acetic acid, dioxane, tetrahydrofuran, water or their 
liquid mixtures can be used. The reaction temperature is normally within a range of from about 0°C to about 80°C. The 
reaction is carried out under normal or elevated pressure. 

[0035] Compounds of formula (III) in which R 2a is hydrogen or an amino-protective group (lower alkanoyl group, 
trifluoroacetyl group, lower alkoxycarbonyl group or optionally substituted benzyloxycarbonyl group) and their reactive 
derivatives can be prepared through the process described in, e.g., JP-A-80858/1 976 (U. S. Patent 4,039,672) or 
processes analogous thereto. 

[0036] The compounds of formula (III) in which R 2a is methyl, ethyl or amino-protective group (optionally substituted 
benzyl group) can be prepared by a process using 4-chloro-2-methoxy-5-nitrobenzoic acid as the starting material, 
comprising converting it to a corresponding, adequate amide body using a suitable amine such as propylamine ac- 
cording to the later-appearing step 1 in scheme 4, introducing methyl, ethyl or optionally substituted benzyl group at 
R 2 position and reducing the formed product according to the later-appearing steps 2 and 3 in scheme 4, preparing 
therefrom a corresponding 6-methoxy-1 H-benzotriazole-5-carboxamide derivative by the method (b) as described later, 
and then hydrolyzing the product in the manner known per se . 

[0037] Specific examples of production processes of the compounds of formula (IV) are as follows. 

[0038] Those compounds of formula (IV) in which n = 1 can be prepared, for example, by the method as illustrated 

by scheme 1 below. 
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Scheme 1 




[In the above scheme 1, Tr stands for triphenylmethyl group, X stands for a reactive ester residue of alcohol, R 1 is 
same as previously defined, and the wavy line signifies a racemic or optically active configuration as previously defined]. 

Step 1 : 

[0039] The reaction between a compound of formula (A) and chlorotriphenylmethane is normally carried out in a 
suitable solvent, in the presence of a base. Useful solvent and base are same as those named in respect of above 
process (a). The reaction temperature normally ranges from about -10°C to about 150°C, preferably from about 0°C 
to about 1 00°C. As the R isomer of formula (A) which is the starting compounds, commercial optically active compounds 
may be used, or commercial racemic compound may be optically resolved, for example, by the method as described 
in J. Org. Chem ., 44 , 4841-4847 (1979), or prepared from optically active lysine by, for example, the method as de- 
scribed in Synthesis, 1978, 614-61 6. These method of optical resolution or synthesis of optically active compound are 
themselves well known. 

Step 2: 

[0040] The compounds of formula (C) can be prepared by reducing the compounds of formula (B), using a metal 
hydride such as diisobutylaluminum hydride, lithium-aluminum hydride, sodium bis(2-methoxyethoxy)aluminum hy- 
dride or the like. Specific examples of useful solvents- include, for example, ethers such as diethyl ether, 
tetrahydrofuran ; aromatic hydrocarbons such as benzene, toluene ; and halogenated hydrocarbons such as methylene 
chloride, chloroform. The reaction temperature is variable depending on the kind of used metal hydride, while it normally 
ranges from about - 10°C to about 100°C, preferably from about 0°C to about 50°C. 

Step 3 : 

[0041] The reaction of a compound of formula (C) with an R 1 introducing agent which is expressed by a formula, R 1 - 
X, is normally carried out in a suitable solvent, in the presence of a base. As the reactive ester residue of alcohol, which 
is expressed by X, for example, halogen atoms such as chlorine, bromine and iodine; lower alkylsulfonyloxy groups 
such as methanesulfonyloxy; and arylsulfonyloxy groups such as benzenesulfonyloxy may be named. Specific exam- 
ples of the solvent include: aromatic hydrocarbons such as benzene, toluene; ketones such as acetone, methyl ethyl 
ketone; ethers such as tetrahydrofuran, dioxane; alcohols such as ethanol, isopropyl alcohol; acetonitrile, chloroform, 
ethyl acetate, dimethylformamide, dimethylsulfoxide, and their liquid mixtures. Specific examples of useful base are 
same as those named in respect of above process (a). When X in the R 1 -introducing agent (R 1 -X) is chlorine or bromine, 
an alkali metal iodide such as sodium iodide or potassium iodide is added for smooth progress of the reaction. The 
reaction temperature is variable depending on the kind of Reintroducing agent used, while normally it ranges from 
about 0°C to about 200°C, preferably from about 80°C to about 150°C. 



EP0 794 184 B1 



Step 4: 

[0042] The reaction of this step is normally carried out in a suitable solvent, in the presence of a mineral acid such 
as diluted hydrochloric acid, diluted sulfuric acid, or the like. Specific examples of useful solvent include alcohols such 
as methanol, ethanol; ethers such as diethyl ether, tetrahydrofuran; acetone, acetonitrile, ethylene glycol and liquid 
mixtures of the foregoing. The reaction temperature varies depending on the kind of the starting compound used, while 
normally it ranges from about 0°C to about 100°C. 

[0043] Compounds of formula (IV) can also be prepared when the order of step 2 reductive reaction and step 3 Re- 
introducing reaction in above scheme 1 is reversed. That is, introduction of R 1 into a compound of formula (B) (step 
2') and following reduction (step 3') can lead to a corresponding compound of formula (D). In the reaction of such a 
step 2', use of a strong base such as sodium hydride instead of the base as described in respect of process (a) is 
preferred. Furthermore, in the reduction reaction 3', use of, for example, sodium bis(2-methoxyethoxy)aluminum hy- 
dride is preferred. 

[0044] The compounds of formula (IV) in which n is 2 or 3 can be prepared, for example, by the method as illustrated 
by scheme 2 below: 



Scheme 2 




(IV") 

(in which Y stands for a halogen atom, n' is 2 or 3, and R 1 and X are the same as previously defined). 
[0045] Step 1 in above scheme 2 can be carried out in the manner similar to step 2', a modified process of the one 
illustrated by scheme 1, using as the starting material commercial 2-azacyclooctanone or 2-azacyclononanone, for 
example. The halogenation of step 2 can be effected by, for example, following the method as described in J. Am. 
Chem . Soc , 80 , 6233-6237 (1 958). Steps 3 and 4 may follow, for example, the method as described in Helv . Chim. 
Acta, 41, 181-188 (1958). 

[0046] Compounds of formula (IV) can also be prepared by the method as illustrated by scheme 3 below: 
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Scheme 3 




(in which R 1 , Tr and n are the same as previously defined). 

[0047] Step 1 in above scheme 3 can be carried out in a suitable solvent, by causing a compound of formula (E) to 
generate anion under the action of a strong base, and then reacting the same with dry ice. 

[0048] The conversion of carboxyl group to amino group in step 2 can be effected by reacting a compound of formula 
(F) with ethyl chloroformate and sodium azide in a asuitable solvent, then heating the resulting acylazide, and subjecting 
the isocyanate product to the action of an acid. Triphenylmethylation of step 3, reduction of step 4 and deprotection of 
triphenylmethyl group of step 5 can be carried out in the manner similar to the steps 1 , 2 and 4 of scheme 1 , respectively. 
[0049] The starting compounds of formula (E) can be prepared by the method of step 1 of scheme 2, using as the 
starting material e-capro lactam, 2-azacyclooctanone or 2-azacyclononanone. 

[0050] According to the process as illustrated by scheme 1, the configuration of starting compound (A) is retained 
in the final product of formula (IV). Whereas, the final products (IV") or (IV") prepared by the processes of scheme 2 
or scheme 3 are racemic. Racemic compounds of formula (IV) can be resolved into two optical isomers through the 
procedures known per se . 

For example, such a compound of formula (IV) is treated with an optically active acid to form salts or amides of dias- 
tereomers which are separated by fractional recrystallization or column chromatography, and then converted to free 
bases. 

[0051] The compounds of above formula (IV) are novel. Those which are represented by the following formula (IVa) 
whose configuration is R, 




(IVa) 



(in which R 1 and n are the same as previously defined), 

are useful as novel intermediates for the compounds of formula (I) having R-configuration, the compounds repre- 
sented by formula (IVb) below: 
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N 



(IVb) 



(in which R 1 is the same as previously defined) 
being particularly preferred. 
Process (b) 

[0052] The compounds of formula (I) may be prepared by diazotizing the compounds of formula (V) below: 



(in which R 1 , R 2 , n and the wavy line are the same as previously defined) 
to form benzotriazole ring. 

[0053] The ring-closing reaction (benzotriazole ring-forming reaction) to form compounds of formula (I) by diazotizing 
compounds of formula (V) is carried out under the diazotizing conditions conventionally employed for aromatic amines. 
As diazotization agents, for example, alkyl esters of nitrous acid such as sodium nitrite, tert. -butyl nitrite and isoamyl 
nitrite may be used. The ring-closure using nitrous acid is normally carried out by first adding an excess amount of a- 
mineral acid (e.g., hydrochloric acid) or an organic acid (e.g., acetic acid) to an aqueous solution of a compound of 
formula (V) or an acid addition salt thereof, and then adding an aqueous solution of sodium nitrite. The reaction tem- 
perature is normally in the range of from about -20°C to about 60°C, preferably from about 0°C to about 25°C. Whereas, 
the ring closure using a nitrous acid alkyl ester is normally carried out in a suitable solvent, by reacting a compound 
of formula (V) or an acid addition salt thereof (e.g., hydrochloride, acetate) with nitrous acid alkyl ester. Examples of 
suitable solvent include methanol, acetic acid, acetic acid-dioxane, 1 ,2-dimethoxyethane, tetrahydrofuran, acetone 
and methylene chloride. The reaction temperature is normally within a range of from about 0°C to about 100°C, pref- 
erably from about 30°C to about 80°C. 

[0054] The starting compounds represented by formula (V) can be prepared, for example, by the process as illus- 
trated by scheme 4 below. 




(CH 2 ), 



n 
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Scheme 4 




(J) 



H->N — R 2 



step 2 



COOH compounds of^ M 

formula ( IV) °2 N v^^CONH ~ Az 

OCH 3 step 1 z ^A v ^k Sr 



X>CH, 




CONH-^Az 



OCH3 



(K) 



reduction 



step 3 



hUN 




(in which Z stands for a halogen atom, and R 2 , Az and the wavy line are the same as previously defined). 
Step 1 : 

[0055] The reaction of compounds of formula (J) or their reactive derivatives with compounds of formula (IV) can be 
carried out in the manner similar to the process (a). The starting compounds of formula (J) can be prepared, for example, 
by the method as described in Helv. Chim. Acta, 40, 369-372 (1 957). 

Step 2: 

[0056] The reaction of compounds of formula (K) with those expressed by a formula, H 2 N-R 2 , is carried out without 
using a solvent or in an adequate solvent. Examples of useful solvent include alcohols such as methanol and ethanol; 
dimethylformamide, dimethylsulfoxide, and water. The reaction temperature is normally within a range of from about 
0°C to about 150°C. 



Step 3: 



[0057] Reduction of compounds of formula (L) is performed according to the conventional method. For example, a 
compound of formula (L) can be treated in a suitable solvent, with a reducing agent. Specific examples of useful reducing 
agents include combination of metals (e.g., tin, zinc, iron) or metal salts (e.g., stannous chloride) with acids (e.g., 
hydrochloric acid, acetic acid), while iron or stannous chloride can be used as a reducing agent by itself. The reduction 
can also be performed, by hydrogenation of compounds of formula (L) in a suitable solvent, in the presence of a catalyst. 
Specific examples of the catalyst include palladium-on-carbon, Raney nickel, and platinum oxide. The solvent should 
be selected according to the kind of reducing agent or reducing means used. Those normally used are alcohols such 
as methanol and ethanol; ethyl acetate, acetone, acetic acid, dioxane, water or their liquid mixtures. The reaction 
temperature also is variable depending on the reducing agent or reducing means used in each case, while it is normally 
within a range of from about 10°C to about 100°C, and in cases of catalytic reduction a range of from about 10°C to 
about 50°C is preferred. 
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[0058] So formed compounds of formula (V) can be used as the starting material of the production process (b), 
without isolation and purification. 

Process (c) 

[0059] The compounds of formula (I) in which R 2 is a hydrogen atom can also be prepared by hydrogenolysis of the 
compounds represented by formula (Ila) below: 




[in which R 3 a stands for an amino-protective group (e.g., optionally substituted benzyl group or optionally substituted 
benzyloxycarbonyl group), and R 1 , n and the wavy line are the same as previously defined]. 

[0060] The hydrogenolysis can be carried out according to the conventional method, for example, by reacting the 
compounds either with hydrogen in a suitable solvent and in the presence of a catalyst such as palladium-on-carbon, 
Raney nickel or the like; or with a hydrogen donor (e.g., ammonium formate, cyclohexene) in the presence of a catalyst 
such as palladium-on-carbon. As the solvent, for example, alcohols such as ethanol and methanol; water, acetic acid, 
dioxane or tetrahydrofuran is used. The reaction temperature normally ranges from about 0°C to about 80°C. The 
reaction is carried out under normal or elevated pressure. 

[0061] The compounds of formula (Ila) in which R 3a is optionally substituted benzyl group can be prepared by the 
process (b) using as the starting compounds those of formula (V) in scheme 4, in which R 2 is, for example, optionally 
substituted benzyl group. The starting compounds (V) can be prepared by the process as illustrated by the scheme 4. 
In that case, the reduction reaction of step 3 is preferably conducted using combination of a metal or metal salt with 
an acid, or iron or stannous chloride. 

[0062] The compounds of formula (Ila) in which R 3 a is optionally substituted benzyloxycarbonyl group can be pre- 
pared by the process (a) using as the starting compounds those of formula (III) in which R 2a is optionally substituted 
benzyloxycarbonyl group, which in turn can be prepared by, for example, by the method as described in JP-A- 
80858/1976 (U. S. Patent 4,039,672) or methods analogous thereto. 

Process (d) 

[0063] The compounds of formula (I) in which R 2 is a hydrogen atom can also be prepared by hydrolyzing the com- 
pounds of formula (lib) below: 




(I lb) 



[in which R 3 b stands for an amino-protective group (e.g., lower alkanoyl, trifluoroacetyl, lower alkoxycarbonyl or op- 
tionally substituted benzyloxycarbonyl), and R 1 , n and the wavy line are the same as previously defined]. 
[0064] The hydrolyzing reaction can be carried out in the manner known p_er se, for example, by contacting the 
starting compound (lib) with water in a suitable solvent, under acidic or basic conditions. As the solvent, for example, 
alcohols such as methanol, ethanol, isopropyl alcohol and the like; dioxane, water or their mixtures are used. Specific 
examples of the acid to create the acidic condition include mineral acids such as hydrochloric, hydrobromic and sulfuric 
acids; organic acids such as formic, acetic, propionic and oxalic acid; and silica gel. When the compound of formula 
(Mb) has acetyl group as R 3 b , use of silica gel allows ready elimination of the acetyl group and conversion to the 
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compound of formula (I) in which R 2 is a hydrogen atom. Specific examples of base to create basic conditions include 
alkali hydroxide such as sodium or potassium hydroxide; and alkali carbonate such as sodium carbonate, potassium 
carbonate, etc. The reaction temperature normally ranges from about 20°C to about 100°C. 

[0065] The compounds of formula (lib) which are the intermediates of the present invention can be prepared by the 
earlier described process (a), using as the starting compounds those of formula (III) in which R 2a is a lower alkanoyl, 
trifluoroacetyl, lower alkoxycarbonyl or optionally substituted benzyloxycarbonyl, which in turn can be prepared by, for 
example, the method as described in JP-A-80858/1976 (U. S. Patent 4,039,672) or methods analogous thereto. 
[0066] According to processes (a), (b), (c) and (d), configurations of the starting compounds of formulae (IV), (V), 
(Ma) and (Mb) are retained in the formed compounds of formula (I). Therefore, it is preferred to prepare compounds of 
formula (I) having the desired configuration using the starting compounds having the corresponding configuration. 
Whereas, it is also possible to use a use a racemic starting compound to obtain a racemic compound of formula (I), 
which can then be optically resolved by a conventional method. 

[0067] The compounds prepared by the above processes can be isolated and purified by the conventional techniques 
such as chromatography, recrystallization, reprecipitation or the like. 

[0068] The compounds of formula (I) and those of formulae (Ma) and (lib) are obtained in the form of free base or 
acid addition salt, depending on the kinds of starting compounds, reaction and treating conditions. The acid addition 
salts can be converted to free base by treating it with a base such as an alkali carbonate or alkali hydroxide. Whereas, 
the free bases can be led to acid addition salt form, by treating it with various acids according to the conventional method. 
[0069] Hereinafter test results of the typical compounds of the present invention and metoclopramide hydrochloride 
monohydrate (Compound A), a commercial gastrointestinal motility improving agent, are presented and the pharma- 
cological action characteristic of the compounds of the invention is explained. 

[0070] First, structures and compound numbers of the compounds of the present invention which were used in the 
pharmacological tests are listed below. 

Compound of Example 1 (Compound 1) 

[0071 ] N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide, 




CH 3 



'2' 



'3 



Compound of Example 2 (Compound 2) 



[0072] (R)-N-(1 -ethyl-1 H-hexahydroazepi n-3-yl)-6-methoxy-1 -methyl- 



1 H-benzotriazole-5-carboxamide 




I 

CH2CH3 



CH 3 



Compound of Example 3 (Compound 3) 



[0073] 1 -ethyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotri azole-5-carboxamide 
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Compound of Example 4 (Compound 4) 

[0074] (R)-1 -ethyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide 




CH2CH3 CH2CH3 

Compound of Example 5 (Compound 5) 

[0075] N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-mehoxy-1 H-benzotriazole-5-carboxamide 




Compound of Example 6 (Compound 6a) 

[0076] (R)- N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide 




(Compound 6b) 

[0077] (R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide* 3/2 fumarate 
Compound of Example 7 (Compound 7) 

[0078] N-(1 -ethyl-1 H-heptahydroazocin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide 
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Compound of Example 8 (Compound 8) 

[0079] N-(1 -ethyl-1 H-octahydroazonin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide 




Compound of Example 9 (Compound 9) 

[0080] N-(1 -cyclopropylmethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide 




Compound of Example 11 (Compound 11) 

[0082] (R)-N-(1 -cyclopropylmethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxam- 
ide 



EP 0 794 184 B1 



OCH, 




Compound of Example 12 (Compound 12) 

[0083] N-(1-ethyl-1H-heptahydroazocin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide 




CONH 



OCH, 




Compound of Example 13 (Compound 13) 

[0084] N-(1 -ethyl-1 H-octahydroazonin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide 



OCH. 



CH2CH3 



CH 3 

Compound of Referential Example 9b (Referential Compound 9b) 

[0085] (S)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide* 3/2 fumarate 



-PCOQ 



N 
I 

CH2CH3 



Compound A 



[0086] 4-Amino-5-chloro-N-[2-(diethylamino)ethyl]-2-methoxybenzamide hydrochloride monohydrate [generic 
name: metoclopramide; see, for example, Merck Index, 1 1 th ed. 6063 (1 989)] 



18 
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/ 



Cl v ^^^CONHCH 2 CH 2 N^ 



XX 



CH2CH3 



HQ • HoO 



Experiment 1 : Inhibitory effect on apomorphine-induced vomiting 

[0087] A group of 3 - 4 dogs (Beagle, 8 - 15 kg) was used for examining inhibitory effects of the test compounds on 
apomorphine-induced vomiting according to the method of Chen and Ensor [cf. J. Pharmacol . Exp. Ther ., 98 , 245-250 
(1950)]. Test compounds, dissolved or suspended in a 0.5 % tragacanth solution were orally administered two hours 
before the subcutaneous administration of apomorphine hydrochloride (0.3 mg/kg). Then, the emetic episodes were 
counted for one hour. The emetic episodes of the compound-treated group were compared with 
those of the corresponding control (non-dosed) group, and the percent inhibition was calculated. The results are shown 
in Table 1 . 



Table!: Inhibitory effect on apomorphine-induced 
vomi ti ng 



Test 


Dose 


Inhi bi - 


Test 


Dose 


Inhi bi - 


comp . 


(mg/kg) 


tion (%) 


comp . 


(mg/kg) 


tion (%) 


1 


1 .0 


77 


7 


1 .0 


100 . 


2 


1 .0 


100 


8 


1 .0 


100 




0.1 


80 


9 


1 .0 


92 


3 


1 .0 


89 


10 


1 .0 


92 


4 


1 .0 


100 


11 


1 .0 


73 


5 


1 .0 


100 


12 


1 .0 


100 




0.3 


71 


13 


1.0 


71 


6a 


1 .0 


100 


Referential 








0.1 


73 


Compound 9b 


1.0 


19 


6b 


1 .0 


100 


Compound 


1 .0 


86 




0.1 


69 


A 


0.5 


56 



[0088] As is clear from Table 1 , almost all of the tested compounds of the present invention showed an activity equal 
to or more potent than metoclopramide hydrochloride monohydrate (Compound A) in inhibiting a pomorphine-induced 
vomiting. 

Experiment 2: Gastric emptying enhancing activity 

[0089] The test was carried out according to the method of Scarpignato et al. [cf. Arch. Int. Pharmacodyn ., 246, 
286-294 (1980)]. Male Wistar rats, weighing 130-150 g, were fasted for 18 hours before experimentation, and 1.5 ml 
of a test meal (phenol red 0.05% in a 1 .5 % aqueous methylcellulose solution) was orally given. Fifteen minutes after 
administration of the meal the stomach was removed and the amount of phenol red remaining in the stomach was 
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measured. The test compounds, dissolved or suspended in a 0.5 % tragacanth solution, were orally administered 60 
minutes before administration of the test meal. The rate of gastric emptying was calculated according to the amount 
of phenol red remaining in the stomach, and the activity of the test compounds was expressed in terms of increase in 
the emptying rate from the control. The number of animals used was 4 for the tested compounds of the present invention 
and 5 for the Compound A used for comparison. The results are shown in Table 2. 



Table 2 



Gastric emptying enhancing activity 


IcoL LUIIipUUMU 


uubc ^niy/i\y > | 


I llUlcdbc ^ /o) 


2 


3 


41 


4 


3 


31 


5 


3 


35 


6 


3 


28 


7b 


3 


34 


10 


3 


46 


11 


3 


34 


14 


3 


32 


Compound A 


10 


31 




5 


26 




2 


21 



[0090] As is clear from Table 2, each tested compound of the present invention showed an activity equal to or more 
potent than metoclopramide hydrochloride monohydrate (Compound A) in enhancing gastric emptying. 

Experiment 3 : Effect on gastric emptying delayed by cholecystokinin or morphine 

[0091] The test was carried out according to the method of Scarpignato et al. [cf. Arch. Int. Pharmacodyn ., 246 , 
286-294 (1980)]. Male Wistar rats, weighing 130-150 g, were fasted for 18 hours before experimentation, and 1.5 ml 
of a test meal (phenol red 0.05% in a 1 .5 % aqueous methylcellulose solution) was orally given. Fifteen minutes after 
administration of the meal the stomach was removed and the amount of phenol red remaining in the stomach was 
measured. 

[0092] The test compounds, 1 0, 30 or 1 00 mg/kg, each dissolved or suspended in a 0.5 % tragacanth solution, were 
orally administered 60 minutes before administration of the test meal. Gastric emptying was delayed by subcutaneous 
administration of cholesystokinin 3|ug/kg or morphine 3 mg/kg 5 minutes before the administration of phenol red. The 
number of animals used was 5 to 10. The results are shown in Table 3. 



Table 3 



Effect on gastric emptying delayed by cholecystokinin or morphine 


Test compound 


Dose (mg/kg) 


Cholecystokinin 


Morphine 


2 


30 


+ 






100 


++ 




7b 


10 


+ 


+ 




30 


++ 


++ 




100 


++ 


++ 


Compound A 


10 


± 


± 




30 


± 


± 




100 


± 


± 



+ : slightly to moderately improved 
++: markedly improved 
±: no improvement 
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[0093] Test compound 2 (Compound of Example 2) of the present invention at the doses of 30 or 1 00 mg/kg signif- 
icantly improved gastric emptying delayed by cholecystokinin. Test compound 6b (Compound of Example 6b) of the 
present invention at the doses of 1 0, 30 or 1 00 mg/kg significantly improved gastric emptying delayed by cholecystokinin 
or morphine, and showed excellent gastrointestinal motility enhancing activity (gastroprokinetic activity) against gastric 
emptying delayed by cholecystokinin or morphine at each dose. On the other hand, metoclopramide hydrochloride 
monohydrate (Compound A) at the doses of 10, 30 or 100 mg/kg did not show an improving activity against the delay 
in gastric emptying induced by cholecystokinin or morphine. 

Experiment 4: Effect on gastrointestinal motility in conscious dog 

[0094] Four healthy beagle dogs per group of both sexes weighing 1 0 to 1 2 kg were anesthetized with an i.v. injection 
of pentobarbital sodium (Nembutal, 30 mg/kg b. wt.), and the abdominal cavity was opened under aseptic conditions. 
[0095] Extraluminal force transducers were sutured onto the seromuscular layer of the gastric antrum, 3 cm proximal 
to the pyloric ring, the duodenum, the jejunum, the midintestine and the terminal ileum in a manner to measure circular 
muscle contraction, following the method of Ito et al., [cf. Gastrointerol . Japan. 12 , 275-283 (1977).] For intragastric (i. 
g.) administration of drugs, a Silastic tube (Fr. size 6.5) was inserted into the lumen of the gastric body, and the tube 
was fixed onto the adjacent serosa. The lead wires of these transducers and gastric tube were taken out of abdominal 
cavity and then brought out through a skin incision made between the scapulae. The outer ends of the lead wires were 
sutured onto the skin adjacent to the skin incision. After the operation, jacket protector was placed on the dog to protect 
the lead wires and the Silastic tube. The dogs were housed in individual experimental cages and given dog food at 1 0 
a.m., and water was given freely. 

[0096] Test compounds at 3 and 10 mg/kg were suspended in 0.5 % tragacanth solution and given i.g. through the 
indwelling Silastic tube. 

[0097] Compounds 2 and 6b of the present invention at doses of 3 and 10 mg/kg caused interdigestive migrating 
like-contractions in fed state in conscious dogs. Thus, it was found that test compounds showed remarkable gastroin- 
testinal motility enhancing activity (gastroprokinetic activity). In contrast, Compound A did not cause interdigestive 
migrating contractions at all. 

Experiment 5: Inhibitory effect on exploratory activity 

[0098] A group of 5 male mice (Std-ddy strain, 20-25 g) was used. Two hours after oral administration of the test 
compounds in the form of 0.5 % tragacanth solution or suspension, mice were placed individually in a test box (23 x 
35 x 30 cm) on Animex activity meter (Farad Co.). Immediately thereafter, activity counting was started and lasted for 
three minutes. The mean counts of the compound-treated group were compared with those of the corresponding control 
(non-dosed) group, and the percent inhibition was calculated and the 50 % inhibitory dose (ID 50 ) was obtained according 
to the method of Probit. The results are shown in Table 4. 



Table 4 



Inhibitory effect on exploratory activity 


Test Compound 


ID 50 (mg/kg) 


1 


>100 


2 


>100 


4 


>100 


6 


>100 


7a 


>100 


7b 


>100 


Compound A 


22.4 



[0099] As is clear from Table 4, each tested compound of the present invention showed far less inhibitory effect on 
exploratory activity than metoclopramide hydrochloride monohydrate (Compound A). This result suggests that these 
compounds of the present invention showed far less central nervous depression compared with that of Compound A. 

Experiment 6 : Acute toxicity 

[0100] A group of 5 male mice (Std-ddy strain, 25-30 g) was used. The test compound was orally administered to 
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the test animal in the form of a 0.5 % tragacanth solution or suspension, and for 7 days after the administration of the 
test compounds, lethality of animals was observed, and the 50 % lethal dose (LD 50 ) was determined. The results are 
shown in Table 5. 



Table 5 



Acute toxicity 


Test Compound 


LD 50 (mg/kg) 


2 


688 


7b 


945 


Compound A 


280 



[0101] As can be seen from the test results given above, the compounds of formula (I) of the present invention and 
their pharmaceutically acceptable acid addition salts have both of excellent inhibitory effect on vomiting and gastroin- 
testinal 1 motility enhancing activity (gastroprokinetic activity) with less CNS depressant activity and less toxicity, and 
hence, are useful as gastrointestinal motility improving agent (gastroprokinetic agent) for the treatment and prophylaxis 
of various gastrointestinal function disorders associated with various diseases and treatments; for example, anorexia, 
nausea, vomiting, abdominal fullness, upper abdominal discomfort, abdominal pain, heartburn and eructation (belch- 
ing) which are seen in acute and chronic gastritis, esopaphageal reflux, gastric and duodenal ulcer, gastric neurosis, 
gastroptosis, paralyticus ileus after surgery, senile ileus, postgastrectomy syndrome, scleroderma, diabetes, esopha- 
geal and biliary duct disorders, puerile periodic vomiting, upper respiratory tract infections; for example, irritable bowel 
syndrome, constipation, infant diarrhea; and for example, nausea and vomiting following administration of anticancer 
agents or levodopa preparations, or following X-ray irradiation. 

[0102] Of the compounds of the present invention, Compounds 2, 6a and 6b show especially excellent gastrointes- 
tinal motility improving activity. 

[0103] The pharmaceutical preparations can be administered by oral, parenteral or intrarectal route. The clinical 
dose varies depending on the kinds of the compounds, administration routes, severity of disease, age of patients, or 
the like, but is usually in the range of 0.01 to 10 mg/kg/day, preferably 0.1 to 3 mg/kg/day. 

[0104] For using the compounds of formula (I) or their pharmaceutically acceptable acid addition salts for such me- 
dicinal use as above, they are normally administered to the patients in the form of pharmaceutical preparations formu- 
lated by mixing with carriers which are conventionally used in the field of medical formulations and which do not react 
with the compounds of the present invention. More specifically, for example, such carriers as lactose, inositol, glucose, 
mannitol, dextran, sorbitol, cyclodextrin, starch, partly pregelatinized starch, sucrose, magnesium alumino-metasili- 
cate, synthetic aluminum silicate, microcrystalline cellulose, sodium carboxymethylcellulose, hydroxypropylstarch, cal- 
cium carboxymethylcellulose, ion exchange resin, methylcellulose, gelatin, acacia, pullulan, hydroxypropylcellulose, 
low substituted-hydroxypropylcellulose, hydroxypropyl methylcellulose, polyvinylpyrrolidone, polyvinylalcohol, alginic 
acid, sodium alginate, light anhydrous silicic acid, magnesium stearate, talc, tragacanth, bentonite, veegum, carbox- 
yvinyl polymer, titanium dioxide, sorbitan fatty acid ester, sodium lauryl sulfate, glycerin, glycerides of saturated fatty 
acids, anhydrous lanolin, glycero-gelatin, polysorbate, macrogol, vegetable oils, wax, water, propylene glycol, ethanol, 
sodium chloride, sodium hydroxide, hydrochloric acid, citric acid, benzyl alcohol, glutamic acid, glycine, methyl parahy- 
droxybenzoate, propyl parahydroxybenzoate and the like may be named. 

[0105] The pharmaceutical compositions may take any of such preparation forms as tablets, capsules, granules, 
powders, syrups, suspensions, injections, cataplasms, suppositories, and the like, which are prepared by conventional 
methods. Liquid preparations may take such forms which are dissolved or suspended in water or other suitable media 
before use. The tablets and granules may be coated by the methods well known per se . 

[0106] The compounds of the present invention as represented by the formula (I) in which R 2 is hydrogen display 
good solubility in water and hence are particularly convenient for liquid preparations. 

[0107] These preparations can contain at least 0.01% of a compound of formula (I) of the present invention or a 
pharmaceutically acceptable acid addition salt thereof, preferably at a proportion between 0.1 and 70%. The prepara- 
tions may also contain other therapeutically valuable component(s). 

Best Mode for Carrying Out the Invention 

[0108] Hereinafter the present invention is explained more specifically, referring to the referential examples and 
working examples, it being understood that the invention is in no way limited thereby. The identification of the formed 
compounds was carried out based on such data as elemental analysis, mass spectrum, UV spectrum, IR spectrum, 
NMR spectrum and the like. 
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[0109] In the following referential and working examples, the following abbreviations are occasionally used for sim- 
plifying the description. 

[Recrystallization solvent] 

[0110] 

A: ethanol 

E: diethyl ether 

[Substitutent] 

[0111] 

Me : methyl 
Et : ethyl 
A : cyclopropyl 
Ph: phenyl 

[NMR] 

[0112] 

J : coupling constant 

s : singlet 

d : doublet 

dd: double doublet 

t : triplet 

q : quartet 

m : multiplet 

br-s: broad singlet 

[Others] 

[0113] 

ee: enantiomeric excess 
Example 1 [a reaction by process (b)] 

Preparation of N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide 
(Compound 1): 

[0114] To 40 ml of an aqueous solution containing about 3.0 g of 5-amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)- 
2-methoxy-4-methylaminobenzamide which had been obtained in the later-appearing Referential Example 3, 5 ml of 
acetic acid was added. The solution was then cooled to 5°C, to which 10 ml of an aqueous solution containing 0.8 g 
of sodium nitrite was added, following by an hour's stirring at the same temperature. The reaction mixture was basified 
with aqueous sodium hydroxide, and extracted with chloroform. The extract was washed with water, dried over anhy- 
drous magnesium sulfate, and the solvent was evaporated under reduced pressure to give an oily residue. The oil was 
subjected to silica gel column chromatography, whereby eluted and purified with chloroform-methanol (9 : 1). The 
resulting solid was recrystallized from toluene-n-hexane to provide 2.3 g of the title compound, m.p. 103 - 104°C. 

Example 2 [a reaction by process (b)] 

Preparation of (R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide 
(Compound 2): 

[0115] An aqueous acetic acid solution containing (R)-5-amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy- 
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4- methylaminobenzamide which had been obtained in the later appearing Referential Example 4 was cooled to 5°C , 
into which 50 ml of an aqueous solution containing 6.6 g of sodium nitrite was added dropwise. The mixture was stirred 
for an hour at the same temperature, and then for two hours at room temperature. The reaction mixture was basified 
with aqueous sodium hydroxide solution and extracted with ethyl acetate. The extract was washed with water, dried 

5 over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to give an oily residue. 
The oil was subjected to silica gel column chromatography, and whereby eluted and purified with chloroform-methanol 
(9 : 1). The resulting solid was recrystallized from toluene-n-hexane to provide 26.7 g of the title compound, m.p. 
118-120°C. 

w 27 

[a]p -70.6° (c=1,0, ethanol). 

Example 3 [a reaction by process (b)] 

15 Preparation of 1 -ethyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide (Compound 
3): 

[01 1 6] The reaction and treating were carried out in the manner similar to Example 1 , using an aqueous solution of 

5- amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-4-ethylamino-2-methoxybenzamide which had been obtained in the lat- 
20 er-appearing Referential Example 5. The product obtained was recrystallized from toluene-n-hexane to produce the 

title compound, m.p. 84-85°C. 

Example 4 [a reaction by process (b)] 

25 Preparation of (R)-1 -ethyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide 
(Compound 4) : 

[01 1 7] The reaction and treating were carried out in the manner similar to Example 1 , using an aqueous solution of 
(R)-5-amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-4-ethylamino-2-methoxybenzamide which had been obtained in the 
30 later-appearing Referential Example 6. The product was obtained as an oil: mass spectrum (m/z): 346 (MH + ). 

Example 5 [a reaction by process (a)] 

Preparation of N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide (Compound 5) : 

35 

[0118] To 1 0 ml of a dimethylformamide solution containing 0.85 g of 6-methoxy-1 H-benzotriazole-5-carboxylic acid, 
0.78 g of N,N'-carbonyldiimidazole was added and stirred for 6 hours at room temperature. 0.75 Gram of 3-amino- 
1 -ethyl-1 H-hexahydroazepine was added to the reaction mixture, followed by 14 hours' stirring at room temperature. 
After the reaction terminated, the solvent was evaporated under reduced pressure, and the residue was subjected to 
40 a silica gel column chromatography, whereby eluted and purified with chloroform-methanol (10:1). The product ob- 
tained was recrystallized from ethanol-diethyl ether to provide 1 .3 g of the title compound, m.p. 156-158°C. 
1 H-NMR spectrum (CDCI 3 , 5 ppm): 1.09 (3H, t, J=7Hz), 1.5-2.1 (6H, m), 2.5-3.1 (6H, m), 3.83 (3H, s), 4.4(1 H, m), 6.4 
(1H, br-s), 7.07 (1H, s), 8.05 (1H, d, J=8Hz), 8.78 (1H, s). 

45 Example 6 [a reaction by process (a)] and [a reaction by process (d)] 

Preparation of (R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl )-6-methoxy-1 H-benzotriazole-5-carboxamide (Compound 
6a) : 

50 (a) [a reaction by process (a)] 

[01 19] To 1 50 ml of a dimethylformamide solution containing 1 0 g of 6-methoxy-1 H-benzotriazole-5-carboxylic acid, 
9.0 g of N,N'-carbonyldiimidazole was added and stirred for 6 hours at room temperature. To the reaction mixture 8.8 
g of (R)-3-amino-1 -ethyl-1 H-hexahydroazepine was added and stirred for 14 hours at room temperature. After the 
55 reaction terminated, the solvent was evaporated under reduced pressure, and the residue was subjected to a silica 
gel column chromatography, whereby eluted and purified with chloroform-methanol (10:1). The product obtained was 
recrystallized from diethyl ether-n-hexane to provide 12 g of the title compound (Compound 6a), m.p. 127-128°C. 
[0120] (a') The title compound was once again recrystallized from ethyl acetate-n-hexane to give the title compound, 
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m.p. 142-144°C. 

[a] D 25 -71.9° (c=1,0, methanol). 

5 

[0121] This compound showed a retention time of 37.2 minutes in the high performance liquid chromatography 
(HPLC) under the following conditions, and had an optical purity of 99% ee or higher. 

[HPLC conditions] 

10 

[0122] 

HPLC column : SUMICHIRAL OA-4900; 4.6 mm x 250 mm, manufactured by Sumitomo Chemical Analysis Center 
Mobile phase : n-hexane-methylene chloride-ethanol-trifluoroacetic acid (400 : 100 : 100 : 0.6) 
15 Flow rate : 1 .0 ml/min. 

Temp. : 25°C 
Detection : 230 nm. 

[0123] From the starting material having R-configuration, the above title compound having an optical purity of 99% 
20 ee or higher was obtained by means of the high performance liquid chromatography, not accompanied by racemization. 
Furthermore, in the later appearing Referential Example 9, a compound of S-configuration having an optical purity of 
99% ee or higher was obtained from a starting material of S-configuration without racemization. These facts clearly 
indicate that the configuration of the title compound obtained in this Example is R. 

[0124] (b) The product as obtained in above (a) was treated with fu marie acid to be converted to the corresponding 
25 fumarate, which was recrystallized form isopropyl alcohol-methanol to provide 3/2 fumarate of the title compound (Com- 
pound 6b), m.p. 131-133°C. 

[0125] (b') The product as obtained in above (a) was treated with fumaric acid to be converted to the corresponding 
fumarate, which was recrystallized from isopropyl alcohol to provide 3/2 fumarate of the title compound, m.p. 
162-163°C. 

30 [0126] (b") The product as obtained in above (a) was treated with fumaric acid and converted to the corresponding 
fumarate, which was recrystallized from ethanol-isopropyl alcohol to provide 3/2 fumarate- 1/4 hydrate of the title com- 
pound, m.p. 166-168°C. 

[0127] (c) The reaction using the compound of formula (III) in which R 2 is acetyl group (amino-protective group) 

35 [a reaction by process (a)]: 

[0128] To 31.5 g of 1 -acetyl-6-methoxy-1 H-benzotriazole-5-carboxylic acid, 20.3 g of triethylamine and 400 ml of 
ethyl acetate were added, and to the mixture 17.5 g of ethyl chloroformate was added dropwise at -7 to -10°C. After 
the following 2 hours' stirring at -5°C to -7°C, 80 ml of an ethyl acetate solution containing 22.8 g of (R)-3-amino-1 -ethyl- 

40 1 H-hexahydro-azepine was added dropwise to the mixture which was stirred for an hour at the same temperature and 
then for 16 hours at room temperature. The reaction mixture was washed with water and saturated aqueous sodium 
chloride solution, and dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. 
The residue was resolved in 1 000 ml of a chloroform-methanol (8:1) mixture, and then 1 80 g of silica gel was added 
to the solution, followed by 16 hours' stirring at room temperature. The silica gel was removed by filtration, and the 

45 residue was washed with 1 000 ml of a chloroform-methanol (5:1) mixture. The solvent was evaporated under reduced 
pressure to give 32 g of the crude object product. 

[0129] Twenty-four (24) g of above crude product was treated with 2.5 - 3 times by volume (22.5 g) of fumaric acid, 
and the formed fumarate was recrystallized from methanol-isopropyl alcohol to provide 25 g of 3/2 fumarate of the title 
compound, m.p. 131-133°C. 

50 

(d) [a reaction by process (d)] 

[0130] To 1.85 g of (R)-1 -acetyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide 
which was obtained in later appearing Example 1 5, 55 ml of a chloroform-methanol (8:1) mixture was added. Further 
55 1 8.5 g of silica gel was added, and the mixture was stirred for 1 6 hours at room temperature. The silica gel was removed 
by filtration, and the residue was washed with a chloroform-methanol (9:1) mixture containing 1 % aqueous ammonia. 
The solvent was evaporated under reduced pressure to give 1 .78 g of the crude object product. 
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Examples 7-1 0 [a reaction by process (a)] 

[0131] Example 5 was repeated except that the 3-amino-1-ethyl-1 H-hexahydroazepine was replaced by the corre- 
sponding 3-amino-1-substituted-1 H-hexahydro-azepines. Thus those compounds as presented in Table 6 were ob- 
tained. 




Table 6 
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Example 11 [a reaction by process (b)] 

Preparation of (R)-N-(1 -cyclopropylmethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole- 
5-carboxamide (Compound 11) : 

[0132] Using the corresponding starting compound, an aqueous solution of (R)-5-amino-N-(1 -cyclopropylmethyl-1 H- 
hexahydroazepin-3-yl)-2-methoxy-4-methylamino-benzamide was obtained through the reaction and treating in the 
manner similar to those of later-appearing Example 16 and Referential Examples 1 and 3. This solution was treated 
and worked up in the manner similar to Example 1 , and the resultant product was recrystallized from toluene to provide 
the title compound, m.p. 127-128°C. 

Example 12 [a reaction by process (a)] 

Preparation of N-(1 -ethyl-1 H-heptahydroazocin-3-y1 )-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide 
(Compound 12): 

[01 33] Example 5 was repeated except that the 6-methoxy-1 H-benzotriazole-5-carboxylic acid and 3-amino-1 -ethyl- 
1 H-hexahydroazepine used in Example 5 were replaced by 6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxylic acid 
and 3-amino-1 -ethyl-1 H-heptahydroazocine, respectively. The resulting product was recrystallized from ethanol-diethyl 
ether to provide the title compound, m.p. 116-11 8°C. 
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Example 13 [a reaction by process (a)] 

Preparation of N-(1 -ethyl-1 H-octahydroazonin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide 
(Compound 13) : 

[01 34] Example 5 was repeated except that the 6-methoxy-1 H-benzotriazole-5-carboxylic acid and 3-amino-1 -ethyl- 
1 H-hexahydroazepine used in Example 5 were replaced by 6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxylic acid 
and 3-amino-1 -ethyl-1 H-octahydroazonine, respectively. The resulting product was recrystallized from ethyl acetate 
to provide the title compound, m.p. 155-156°C. 

[0135] In the following Examples 14-22 synthetic methods of the intermediates which are useful for preparing the 
compounds of the present invention are described. 

Example 14 [a reaction by process (b)] 

Preparation of 1 -benzyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide [a 
compound of formula (Ma) in which R 3 a is benzyl group]: 

[0136] To 6 ml of an aqueous hydrochloric acid solution containing about 1 .5 g of 5-amino-4-benzylamino-N-(1 -ethyl- 
1 H-hexahydroazepin-3-yl)-2-methoxybenzamide which was obtained in later-appearing Referential Example 9, 30 ml 
of 5N hydrochloric acid and 70 ml of water were added. To the solution then 1 ml of an aqueous solution containing 
0.29 g of sodium nitrite was added under ice-cooling, followed by 30 minutes' stirring under the same condition and 
an hour's stirring at room temperature. The reaction mixture was basified with 48% aqueous sodium hydroxide solution, 
and extracted with chloroform. The extract was washed with saturated aqueous sodium chloride solution, dried over 
anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to provide an oily residue. 
The residue was subjected to silica gel column chromatography wherein it was eluted and purified with chloroform- 
methanol (20 : 1 ). The resultant solid was recrystallized from diethyl ether to provide 1.1 g of the title compound, m.p. 
136-137°C. 

Example 15 [a reaction by process (a)] 

Preparation of (R)-1 -acetyl-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide [a 
compound of formula (Mb) in which R 3 b is acetyl group]: 

[0137] To 31.5 g of 1 -acetyl-6-methoxy-1 H-benzotriazole-5-carboxylic acid, 20.3 g of triethylamine and 400 ml of 
ethyl acetate were added. To the solution then 1 7.5 g of ethyl chloroformate was added dropwise at -7 to -1 0°C, followed 
by two hours' stirring at -5°C to -7°C. Eighty (80) ml of ethyl acetate solution containing 22.8 g of (R)-3-amino-1 -ethyl- 
1 H-hexahydroazepine was added dropwise to the mixture which was subsequently stirred for an hour, and then for 1 6 
hours at room temperature. The reaction mixture was washed successively with water, and then with saturated aqueous 
sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pres- 
sure, 36 g of the title compound was obtained as a solid, m.p. 134-135°C (recrystallized from ethyl acetate) 
1 H-NMR spectrum (CDCI 3 , 5 ppm): 1 .04 (3H. t. J=7.0Hz). 1 .5-2.1 (6H, m), 2.45-2.95 (6H. m), 3.00 (3H, s). 4.09 (3H, 
s); 4.35 (1 H, br-s), 7.76 (1 H, s). 8.60 (1 H. d. J=9.0Hz). 8.95 (1 H, s) 

Example 16 (a reaction according to scheme 1) 

Preparation of (R)-3-amino-1 -ethyl-1 H-hexahydroazepine: 

(1) Step 1: 

[0138] To a stirred suspension of 1 73 g of (R)-a-amino-e-caprolactam hydrochloride, 266 g of triethylamine and 1 ,700 
ml of chloroform, 293 g of chlorotriphenylmethane was added portionwise under ice-cooling. The resulting mixture was 
stirred for an hour under the same conditions, and then for two hours at room temperature. The reaction mixture was 
washed with water and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, 
and to the resultant oily residue 600 ml of n-hexane-ethyl acetate (2:1) mixture was added under heating and stirring. 
The crystalline precipitates obtained were collected by filtration, washed with 1 ,000 ml of n-hexane-ethyl acetate (1 0 : 
1) mixture and dried to provide 290 g of (R)-a-triphenylmethylamino-e-caprolactam, m.p. 189°C. 
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(2) Step 2': 

[0139] To a mixture of 300 g of the above product, 1 93 g of ethane iodide and 1 ,500 ml of tetrahydrofuran, 42 g of 
60% sodium hydride was gradually added under stirring at room temperature, followed by 1 .5 hours' stirring under the 

5 same conditions. Then the vessel was cooled with ice water, and water was slowly added to the mixture until the 
insoluble materials were dissolved. The reaction mixture was concentrated under reduced pressure, and to the residue 
1,000 ml of ethyl acetate was added. Washing the solution with water, the organic layer was dried over anhydrous 
magnesium sulfate, and the solvent was evaporated under reduced pressure. To the resultant oily residue 350 ml of 
a hexane-ethyl acetate (50 : 1) mixture was added, and resulting crystalline precipitates were collected by filtration, 

10 and dried to give 287 g of (R)-1 -ethyl-3-triphenylmethylamino-1 H-hexahydroazepin-2-on, m.p. 1 27 °C. 

(3) Step 3': 

[0140] To 615 g of a 70% toluene solution of sodium bis(2-methoxyethoxy)aluminum hydride, 1400 ml of toluene 
15 was added, and to the mixture 280 g of above product was added with stirring and ice-cooling. The solution was stirred 
for 1 .5 hours under the same conditions. To the resulting reaction mixture, 1 ,000 ml of 1 5% aqueous sodium hydroxide 
solution was added under ice-cooling, and the organic layer was separated, and then the aqueous layer was extracted 
with 1 ,500 ml of toluene. The combined organic layer was washed with water, and dried over anhydrous magnesium 
sulfate, and the solvent was evaporated under reduced pressure. Thus obtained oily residue was crystallized from 
20 ethanol. The resulting crystallines were collected by filtration and dried- to give 247 g of (R)-1 -ethyl-3-triphenylmeth- 
ylamino-1 H-hexahydroazepine, m.p. 83-84°C. 

(4) Step 4: 

25 [0141] To a mixture of 177 g of the above product and 50 ml of tetrahydrofuran, 700 ml of 10% hydrochloric acid was 
added, followed by 2 hours' stirring at room temperature. The reaction mixture was washed with diethyl ether. Then 
an excess amount of potassium carbonate was added to the aqueous layer, followed by extraction with chloroform. 
The liquid extract was dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced pres- 
sure. Thus 65 g of the title compound was obtained as an oil. 

30 1H-NMR spectrum (CDCI 3 , 5 ppm): 1.04 (3H, t, J=7.5Hz), 1.3-1.9 (8H, m), 2.42 (1H, dd, J=13.5Hz, 6.9Hz), 2.5-2.6 
(4H, m), 2.70 (1H, dd, J=13.5, J=3.5Hz), 2.98 (1H, m). 

Example 17 (a reaction according to scheme 1) 

35 Preparation of (R)-3-amino-1 -cyclopropylmethyl-1 H-hexahydroazepine: 

(1) Step 2: 

[0142] To a mixture of 370 ml of toluene and 37 g of (R)-a-triphenylmethylamino-e-caprolactam, 1,000 ml of 1M 
40 toluene solution of diisobutylaluminum hydride was added dropwise at room temperature, followed by 1 6 hours' stirring. 
After termination of the reaction, water was added dropwise to the mixture to decompose the excessive diisobutylalu- 
minum hydride. The precipitated salts were removed by filtration, and the filtrate was washed with saturated aqueous 
sodium chloride solution, and dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced 
pressure. Thus 34 g of (R)-3-triphenylmethylamino-1 H-hexahydroazepine was obtained as an oil. 

45 

(2) Step 3: 

[0143] To a mixture of 1 0 g of the above product and 1 00 ml of methyl ethyl ketone, 1 0.5 g of potassium carbonate 
and 5.1 g of cyclopropylmethyl bromide were added, and the mixture was heated for 5 hours under reflux. After termi- 
50 nation of the reaction, the insoluble materials were removed by filtration, and the filtrate was concentrated under re- 
duced pressure. The residue was subjected to silica gel column chromatography, whereby eluted and purified with 
chloroform-methanol (10 : 1) to provide 10 of (R)-1 -cyclopropylmethyl-3-triphenylmethylamino-1 H-hexahydroazepine 
as an oil. 

55 (3) Step 4 : 

[0144] To a mixture of 9.0 g of the above product and 10 ml of tetrahydrofuran, 100 ml of 10% hydrochloric acid was 
added, followed by stirring for 5 hours at room temperature. The resulting reaction mixture was washed with diethyl 
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ether, and the aqueous layer was saturated with potassium carbonate and extracted with chloroform. The extract was 
dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure, to provide 4.0 g of 
the title compound as an oil. 

5 Example 18 (a reaction according to scheme 1 ) 

Preparation of 3-amino-1-ethyl-1 H-hexahydroazepine: 

(1) Step 1 : 

10 

[0145] To a stirred suspension of 125 g of cc-amino-e-caprolactam, 118 g of triethylamine and 600 ml of chloroform, 
288 g of chlorotriphenylmethane was added under ice-cooling. The mixture was further stirred for an hour under the 
same conditions, followed by 2 hours' stirring at room temperature. Thus resulting precipitates were collected by filtra- 
tion, washed thoroughly with acetone and dried to provide 330 g of a-triphenylmethylamino-e-caprolactam, m.p. 
15 240-241 °C. 

(2) Step 2' : 

[0146] To a solution of 100 g of the above product and 65 g of ethane iodide in 500 ml of dimethylformamide, 12 g 
20 of 60% sodium hydride was gradually added under stirring at room temperature, followed by 4 hours' stirring under the 
same conditions. The whole was then poured into ice water, and was extracted with diethyl ether. The extract was 
washed with water, and dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced 
pressure. The resulting crystallines were collected by filtration and dried to provide 88 g of 1 -ethyl-3-triphenylmethyl- 
amino-1 H-hexahydroazepin-2-on, m.p. 120-1 21 °C. 

25 

(3) Step 3': 

[0147] To 1 80 g of 70% toluene solution containing sodium bis(2-methoxyethoxy)aluminum hydride, 800 ml of toluene 
was added. Further 83 g of the above product was added under stirring and ice-cooling, followed by an hour's stirring 
30 under the same conditions and 2 hours' stirring at room temperature. To the reaction mixture, water and 48% aqueous 
sodium hydroxide solution were added under ice-cooling, and the organic layer was separated. The organic layer was 
washed with water, and dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced 
pressure. Thus obtained oily residue was crystallized from ethanol. The crystallines were collected by filtration and 
dried to give 65 g of 1-ethyl-3-triphenylmethylamino-1 H-hexahydro-azepine, m.p. 85-86°C. 

35 

(4) Step 4: 

[0148] To a mixture of 134 g of the above product and 30 ml of tetrahydrofuran, 500 ml of 1 0% hydrochloric acid was 
added, followed by 2 hours' stirring at room temperature. The reaction mixture was washed with diethyl ether. Then 
40 an excess potassium carbonate was added to the aqueous layer and extracted with chloroform. The extract was dried 
over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure, to provide 48 g of the 
title compound as an oil. 

1 H-NMR spectrum (CDCI 3 , 5 ppm): 1.04 (3H, t, J=7.5Hz), 1.3-1.9 (8H, m), 2.42 (1H, dd, J=13.5Hz, 6.9Hz), 2.5-2.6 
(4H, m), 2.70 (1H, dd, J=13.5, J=3.5Hz), 2.98 (1H, m). 

45 

Example 19 (a reaction according to scheme 1) 

Preparation of 3-amino-1 -cyclopropylmethyl-1 H-hexahydroazepine: 

50 [0149] Example 16 was repeated except that (R)-a-triphenylmethylamino-e-caprolactam used in the step 1 therein 
was replaced by a-triphenylmethylamino-e-caprolactam. The title compound was obtained as an oil. 



55 
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Example 20 (a reaction according to scheme 2) 
Preparation of 3-amino-1-ethyl-1 H-heptahydroazocine: 
5 (1) Step 1: 

[0150] To a solution of 27 g of 2-azacyclooctanone and 50 g of ethane iodide in 250 ml of tetrahydrofuran, 10 g of 
60% sodium hydride was gradually added under stirring and ice-cooling. The reaction mixture was stirred for 4 hours 
at room temperature and poured into ice water, followed by extraction with diethyl ether. The extract was dried over 
10 anhydrous magnesium sulfate and the solvent were evaporated under reduced pressure. The residue was subjected 
to silica gel column chromatography, whereby eluted and purified with chloroform-methanol (100 : 1) to give 36 g of 
1 -ethyl-1 H-hepta-hydroazocin-2-on as an oil. 

1 H-NMR spectrum (CDCI 3 , 5 ppm): 1 .15 (3H, t, J=7Hz), 1 .4-1 .7(6H, m), 1 .82 (2H, m), 2.48 (2H, m), 3.38 (2H, q, J=7Hz), 
3.47 (2H, m). 

15 

(2) Step 2: 

[0151] To a solution of 25 g of the above product in 200 ml of chloroform, 34 g of phosphorus pentachloride was 
added portionwise under stirring and ice-cooling, followed by additional 30 minutes' stirring under the same conditions. 

20 To the resultant mixture 0.4 g of iodine was added under stirring and ice-cooling, and then 25 g of bromine was slowly 
added dropwise under the same conditions, followed by 2 hours' heating under reflux. The solvent was evaporated 
under reduced pressure. The residue was dissolved in ethyl acetate, washed successively with water and aqueous 
sodium thiosulfate solution, and dried over anhydrous magnesium sulfate, and the solvent was evaporated under 
reduced pressure. The residue was subjected to silica gel column chromatography, whereby eluted and purified with 

25 n-hexane-ethyl acetate (4:1). Thus obtained crytstallines were recrystallized form n-hexane to provide 1 0 g of a mixture 
of 3-bromo-1 -ethyl-1 H-heptahydroazocin-2-on and 3-chloro-1 -ethyl-1 H-hepta-hydroazoci n-2-on. 

(3) Step 3: 

30 [0152] A mixture of 10 g of the above mixture, 12 g of sodium azide, 2.0 g of sodium iodide and 100 ml of dimethyl- 
formamide was stirred overnight at 80°C, poured into ice water, and extracted with diethyl ether. The extract was dried 
over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure. The resulting residue 
was subjected to silica gel column chromatography, whereby eluted and purified with n-hexane-ethyl acetate (4 : 1) to 
provide 4.8 g of 3-azide-1 -ethyl-1 H-heptahydroazocin-2-on as an oil. 

35 1 H-NMR spectrum (CDCI 3 , 5 ppm): 1.18 (3H, t, J=7Hz), 1.5-1.8 (6H, m), 2.2 (2H, m), 3.08 (1H, m), 3.28 (1H, m), 3.53 
(1H, m), 3.76 (1H, m), 4.0 (1H, dd, J=10.5Hz, J=5.6Hz). 

(4) Step 4: 

40 [0153] To 36.4 g of a 70% toluene solution of sodium bis(2-methoxyethoxy)-aluminum hydride, 100 ml of toluene 
was added, and to the resulting solution further 4.8 g of the above product was gradually added under stirring and ice- 
cooling, followed by 2 hours' stirring at room temperature. To the reaction mixture, water and 48% aqueous sodium 
hydroxide solution were added gradually under stirring and ice-cooling, and the mixture was extracted with diethyl 
ether. The extract was dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced pres- 

45 sure to provide 3.8 g of the title compound as an oil. 

Example 21 (a reaction according to scheme 3) 
Preparation of 3-amino-1 -ethyl-1 H-octahydroazonine: 

50 

[0154] (1 ) To a solution of 1 7 g of 2-azacyclo-nonanone and 29 g of ethane iodide in 200 ml of 1 ,2-dimethoxyethane, 
6.0 g of 60% sodium hydride was gradually added under stirring at room temperature, followed by 4 hours' stirring 
under the same conditions. Then water was added to the mixture, followed by extraction with chloroform. The extract 
was washed with water, and dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced 
55 pressure to provide 20 g of 1 -ethyl-1 H-octahydroazonin-2-on as an oil. 
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(2) Step 1 : 

[0155] To 200 ml of a tetrahydrofuran solution containing 20 g of the above product, 78 ml of 2M lithium diisopropy- 
lamide in tetrahydrofuran was added dropwise under ice-cooling, followed by an hour's stirring. The reaction mixture 
5 was poured into dry ice, and the resultant mixture was diluted with water and washed with ethyl acetate. The aqueous 
layer was acidified with cone, hydrochloric acid, extracted with chloroform, washed with saturated aqueous sodium 
chloride solution, and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure 
to give 14 g of 3-carboxy-1-ethyl-1 H-octahydroazonin-2-on, m.p. 1 09-11 0°C (recrystallized from diethyl ether-n-hex- 
ane). 

10 

(3) Step 2: 

[0156] To 1 00 ml of an acetone solution containing 1 2 g of the above product, 1 2 ml of water and 7.0 ml of triethylamine 
were added. To the resultant mixture, 30 ml of an acetone solution containing 8.0 g of ethyl chloroformate was added 

15 dropwise with ice-cooling, followed by 30 minutes' stirring. Further 30 ml of an aqueous solution containing 6.1 g of 
sodium azide was added dropwise to the reaction mixture, which was then stirred for 1 .5 hours. The reaction mixture 
was poured into ice water and extracted with diethyl ether. The extract was washed with saturated sodium chloride 
solution and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and to 
the resultant residue 200 ml of toluene was added. The solution was stirred under heating at 70°C until foaming ceased, 

20 and then the temperature was raised to 1 00°C, followed by 2 hours' stirring. After termination of the reaction, the solvent 
was evaporated under reduced pressure. To the resulting residue, 120 ml of 20% hydrochloric acid was added under 
stirring and ice-cooling, followed by 1.5 hours' reflux. The reaction mixture was washed with ethyl acetate, and the 
aqueous layer was basified with an excess of potassium carbonate and extracted with chloroform. The extract was 
washed with saturated aqueous sodium chloride solution and dried over anhydrous magnesium sulfate. The solvent 

25 was evaporated under reduced pressure to give 8.5 g of 3-amino-1 -ethyl-1 H-octahydroazonin-2-on was obtained as 
an oil. 

(4) Step 3: 

30 [0157] To a solution of 8.5 g of the above product in 100 ml of chloroform, 7.0 ml of triethylamine was added, and 
then 14 g of chlorotriphenylmethane was added portionwise under ice-cooling, followed by 3 hours' stirring at room 
temperature. The reaction mixture was washed with saturated aqueous sodium chloride solution, and dried over an- 
hydrous magnesium sulfate, and the solvent was evaporated under reduced pressure. The residue was subjected to 
silica gel column chromatography, whereby eluted and purified with ethyl acetate-n-hexane (1 : 10) to provide 14 g of 

35 3-triphenylmethylamino-1 -ethyl-1 H-octahydroazonin-2 -on as a solid, m.p., 160-162°C (recrystallized from n-hexane- 
ethyl acetate). 

(5) Step 4: 

40 [0158] To 30 g of a 70% toluene solution of sodium bis(2-methoxyethoxy)aluminum hydride, 1 00 ml of toluene was 
added, to which then 14 g of the above-obtained product was gradually added under stirring and ice-cooling. The 
mixture was stirred for overnight at room temperature. After cooling the reaction mixture, 2N aqueous sodium hydroxide 
solution was added dropwise to the reaction mixture, and further 48% aqueous sodium hydroxide solution was added. 
The solution was extracted with ethyl acetate. The extract was washed successively with water and saturated aqueous 

45 sodium chloride solution, dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced 
pressure. The residue was subjected to silica gel column chromatography, whereby eluted and purified with ethyl 
acetate-n-hexane (1 : 10) to give 13 g of 3-triphenylmethylamino-1 -ethyl-1 H-octahydroazonine. 

(6) Step 5: 

50 

[0159] To a mixture of 13 g of the above product and 3 ml of tetrahydrofuran, 45 ml of 10% hydrochloric acid was 
added, followed by 5 hours' stirring at room temperature. The reaction mixture was washed with diethyl ether. The 
aqueous layer was basified with an excess amount of potassium carbonate and extracted with chloroform. The extract 
was dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure to give 5.0 g 
55 of the title compound as an oil. 
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Referential Example 1 (a reaction according to step 1 of scheme 4) 

Preparation of 4-chloro-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-5-nitrobenzamide: 

[0160] To a suspension of 1 4.7 g of 4-chloro-2-methoxy-5-nitrobenzoic acid, 300 ml of chloroform and 1 ml of dimeth- 
ylformamide, 22.7 g of thionyl chloride was added, and the mixture was heated for an hour under reflux. After termination 
of the reaction, the solvent was evaporated under reduced pressure and the residue was dissolved in 200 ml of meth- 
ylene chloride, to which 12.9 g of triethylamine and 9.0 g of 3-amino-1 -ethyl-1 H-hexahydroazepine were added under 
ice-cooling, followed by 15 hours' stirring at room temperature. The reaction mixture was washed successively with 
water and saturated aqueous sodium chloride solution, and dried over anhydrous magnesium sulfate, and the solvent 
was evaporated under reduced pressure. The residue was subjected to silica gel column chromatography, whereby 
eluted and purified with chloroform-methanol (9 :1) to provide 9.8 g of the title compound as a solid. 

Referential Example 2 (a reaction according to step 1 of scheme 4) 

Preparation of (R)-4-chloro-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-5-nitrobenzamide: 

[0161] Referential Example 1 was repeated except that (R)-3-amino-1 -ethyl-1 H-hexahydroazepine was used. The 
title compound was obtained as a solid. 

Referential Example 3 (reactions according to steps 2 and 3 of scheme 4) 

Preparation of 5-amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-4-methylaminobenzamide: 

(1) Step 2: 

[0162] To 1 00 ml of an ethanol solution containing 4.9 g of 4-chloro-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy- 
5-nitrobenzamide, 50 ml of 30% methylamine ethanol solution was added, followed by 1 .5 hours' heating under reflux. 
The solvent was evaporated under reduced pressure, and water was added to the remaining residue. The crystallines 
were collected by filtration, washed with water and dried to provide 3.6 g of N-(1 -ethyl-1 H-hexahydroazepin-3-yl)- 
2-methoxy-4-methylamino-5-nitrobenzamide. 

(2) Step 3: 

[0163] 3.3 Grams of the above product was dissolved in 200 ml of 20% hydrous methanol. To the solution 10% 
palladium-on-carbon was added, and the mixture was hydrogenated at atmospheric pressure and room temperature. 
After the theoretical amount of hydrogen was absorbed, the palladium-on-carbon was removed by filtration and the 
methanol in the filtrate was evaporated under reduced pressure. Thus an aqueous solution containing the title com- 
pound was obtained. 

Referential Example 4 (reactions according to steps 2 and 3 of scheme 4) 

Preparation of (R)-5-amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-4-methylaminobenzamide: 
(2) Step 2 : 

[0164] To 600 ml of an ethanol solution containing 56.8 g of (R)-4-chloro-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)- 
2-methoxy-5-nitrobenzamide, 300 ml of 40% methylamine aqueous solution was added, followed by 2 hours' heating 
under reflux. The solvent was evaporated under reduced pressure, and the crystalline precipitates obtained were col- 
lected by filtration. The precipitates were washed with water and dried to provide 32 g of (R)-N-(1 -ethyl-1 H-hexahy- 
droazepin-3-yl)-2-methoxy-4-methylamino-5-nitrobenzamide. 

(2) Step 3: 

[0165] To 33.2 g of the above product 200 ml of methanol, 400 ml of water, 80 ml of acetic acid and 2.0 g of 10% 
palladium-on-carbon were added, and the mixture was hydrogenated at atmospheric pressure and room temperature. 
After the theoretical amount of hydrogen was absorbed, the palladium-on-carbon was removed by filtration, and the 
methanol in the filtrate was evaporated under reduced pressure. Thus an aqueous acetic acid solution containing the 



32 



EP0 794 184 B1 

title compound was obtained. 

Referential Examples 5-6 (reactions according to steps 2 and 3 of scheme 4) 

Preparation of 4-substituted amino-5-amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-benzamide or its optical 
isomers: 

[01 66] Using 4-chloro-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-5-nitrobenzamides having the same config- 
uration with that of the final products and the corresponding amines, reactions and treating were conducted in the 
manner similar to Referential Example 4, to provide aqueous solutions of the compounds listed in Table 7. 




Table 7 



Referential Example 


configuration 


R2 


6 


S 


Me 


7 


RS 


Et 


8 


R 


Et 



Referential Example 7 (reactions according to steps 2 and 3 of scheme 4) 

Preparation of 5-amino-4-benzylamino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl )-2-methoxybenzamide: 

(1) Step 2: 

[0167] To 50 ml of an ethanol solution containing 2.0 g of 4-chloro-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy- 
5-nitrobenzamide, 6.0 g of benzlyamine was added, and heated under reflux for 22 hours. The solvent was evaporated 
under reduced pressure. Water was added to the residue, followed by extraction with chloroform. The extract was 
washed with saturated aqueous sodium chloride solution, and dried over anhydrous sodium sulfate and the solvent 
was evaporated under reduced pressure. The residue was subjected to silica gel column chromatography, whereby 
eluted and purified with chloroform-methanol (12: 1) to provide 2.4 g of 4-benzylamino-N-(1 -ethyl-1 H-hexahy- 
droazepin-3-yl)-2-methoxy-5-nitrobenzamide as a solid. 

(2) Step 3: 

[0168] To 1 .6 g of the above product, 6 ml of cone, hydrochloric acid and 3 ml of ethanol were added. Then further 
a solution of 2.6 g of stannous chloride* dihydrate in 3 ml of an ethanol was added, followed by an hour's stirring at 
80°C. After termination of the reaction, ethanol was evaporated under reduced pressure to provide an aqueous hy- 
drochloric acid solution containing the title compound. 
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Referential Example 8 

Preparation of 6-methoxy-1-methyl-1 H-benzotriazole-5-carboxylic acid [a compound of formula (III) in which R 2a is 
methyl group]: 

5 

[0169] 

(1) Referential Example 1 was repeated except that the 3-amino-1 -ethyl-1 H-hexahydroazepine was replaced by 
propylamine. Thus 4-chloro-2-methoxy-5-nitro-N-propylbenzamide was obtained as a solid. 
10 (2) 4-chloro-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-5-nitrobenzamide used in Referential Example 3 (1 ) 

was replaced by the above product, and the reaction and treating were carried out in the manner similar to Ref- 
erential Example 3. Thus 5-amino-2-methoxy-4-methylamino-N-(1 -propyl)benzamide was obtained as a solid. 

(3) 5-amino-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-2-methoxy-4-methylaminobenzamide used in Example 1 was 
replaced by the above product. The reaction and treating were conducted in the manner similar to Example 1 to 

15 provide 6-methoxy-1 -methyl-N-(1 -propyl)-1 H-benzotriazole-5-carboxamide as a solid. 

(4) A mixture of 6.9 g of the above product and 100 ml of cone, hydrochloric acid was heated under reflux for 5.5 
hours. The reaction mixture was cooled and concentrated under reduced pressure. The resulting crystalline pre- 
cipitates were collected by filtration, washed with water and dried to give 3.2 g of the title compound. 

20 Referential Example 9 [a reaction by process (a)] 

Preparation of (S)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide (Referential 
Compound 9): 

25 [0170] 

(a) (R)-3-amino-1 -ethyl-1 H-hexahydroazepine in Example 6 was replaced by (S)-3-amino-1 -ethyl-1 H-hexahy- 
droazepine which was treated and worked up in the manner similar to Example 6 to provide the title compound. 

(b) The above product was treated with fumaric acid and converted to the corresponding fumarate. Recrystallization 
30 from isopropyl alcohol gave a 3/2 fumarate of the title compound, m.p. 156-158°C. 

The title compound showed a retention time of 44.0 minutes in HPLC under the same conditions with those 
specified in Example 6 and had an optical purity of 99% ee or higher. 

(b') The above product of (a) was treated with fumaric acid similarly to (b) above, and the formed fumarate was 
recrystallized from ethanol-isopropyl alcohol. A difumarate* 1/2 hydrate of the title compound was obtained, m.p. 
35 148-1 51 °C. 

Referential Example 10 (a reaction according to scheme 1) 

Preparation of (S)-3-amino-1 -ethyl-1 H-hexahydroazepine: 

40 

[0171] Example 1 8 was repeated except that oc-amino-e-caprolactam used in the step 1 therein was replaced by (S)- 
a-amino-8-caprolactam. The title compound was obtained as an oil. 



Formulation Example 1 

45 

[0172] Preparation of tablets (per 1 ,000 tablets): 





(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide 


5g 




(Compound 2) 




50 


Lactose 


80 g 




Corn starch 


30 g 




Microcrystalline cellulose 


25 g 




Hydroxypropylcellulose 


3g 


55 


Light silicic anhydride 


0.7 g 




Magnesium stearate 


1.3g 



[0173] The above components were mixed and granulated in the conventional manner and tableted to give 1,000 



34 



EP0 794 184 B1 

tablets (145 mg / tablet). 
Formulation Example 2 



[0174] Preparation of capsules (per 1 ,000 capsules): 



(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide* 3/2 fumarate 


10g 


(Compound 6b) 




Lactose 


160 g 


Corn starch 


22 g 


Hydroxypropylcellulose 


3.5 g 


Light silicic anhydride 


1.8g 


Magnesium stearate 


2.7 g 


[0175] The above components were mixed and granulated in the conventional manner and filled into 1 ,000 capsules. 


Formulation Example 3 




[0176] Preparation of power: 




(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide« 3/2 fumarate 


10g 


(Compound 6b) 




Lactose 


960 g 


Hydroxypropylcellulose 


25 g 


Light silicic anhydride 


5g 



[0177] The above components were mixed and formulated into a powder preparation in the conventional manner. 



Formulation Example 4 



[0178] Preparation of an injection (per 1 ,000 ampoules): 



(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide* 3/2 fumarate 

(Compound 6b) 

Sorbitol 

Water for injection 


10g 

100 g 
q.s. 


Total 


2,000 ml 



[0179] (R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide* 3/2 fumarate and 
sorbitol were dissolved in a part of water for injection. To the solution the remainder of water for injection was added 
to give total amount. The above solution was filtered by membrane filter (0.22 |iim). The filtrate was filled in 2 ml ampoules 
and sterilized at 121°C for 20 minutes. 



Industrial Applicability 

[0180] As so far explained, the compounds of the present invention which are represented by the formula (I) and 
their pharmaceutically acceptable acid addition salts exhibit concurrently excellent antiemetic activity and gastrointes- 
tinal motility enhancing activity, while processing less CNS depressant activity and, therefore, are useful as gastroin- 
testinal motility improving agents for the treatments and prophylaxis of various functional disorders of gastrointestinal 
tract, which are associated with various diseases and their therapy. The intermediates of the present invention which 
are represented by formula (II) are useful as synthetic intermediates for the compounds of formula (I) in which R 2 is a 
hydrogen atom. Also the intermediates of the present invention which are represented by formula (IVa) are useful as 
synthetic intermediates for the compounds of formula (I) whose configuration is R. Thus, the compounds of formula 
(I) or pharmaceutically acceptable salts thereof are useful to treat patients suffering from such symptoms as anorexia, 
nausea, vomiting, abdominal fullness, upper abdominal discomfort, abdominal pain and heartburn caused by gastroin- 
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testinal dysfunction. In particular, these compounds or pharmaceutical^ acceptable salts thereof are useful for the 
preparation of a medicament to treat the above-mentioned conditions. 



Claims 

1. A 6-methoxy-IH-benzotriazole-5-carboxamide derivative which is represented by the formula (I) below: 




in which R 1 stands for ethyl or cyclopropylmethyl group, 
R 2 stands for hydrogen atom, methyl or ethyl group, 
n is 1 , 2 or 3, and 

the wavy line ( <vw*0 signifies that configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is R or RS, 

or its pharmaceutical^ acceptable acid addition salt. 

2. The compound of the formula (I) as defined in claim 1, in which R 1 is ethyl group and R 2 is hydrogen atom or 
methyl group. 

3. The compound according to claim 1 or 2, whose configuration is R. 

4. The compound as defined in claim 1 or 2, whose configuration is RS. 

5. The compound according to claim 1 which is 

(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide or a pharmaceutical- 
ly acceptable acid addition salt thereof. 

6. The compound according to claim 1 which is 

(RS)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamide or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

7. The compound according to claim 1 which is 

(R)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide or a phar- 
maceutical ly acceptable acid addition salt thereof. 

8. The compound according to claim 1 which is 

(RS)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide or a phar- 
maceutical^ acceptable acid addition salt thereof 

9. A pharmaceutical composition which comprises, as the effective ingredient, a 6-methoxy-1 H-benzotri-azole-5-car- 
boxamide derivative according to claim 1 or its pharmaceutical^ acceptable acid addition salt. 

10. The pharmaceutical composition having antiemetic activity and gastrointestinal motility enhancing activity accord- 
ing to claim 9, which comprises, as the effective ingredient, a 6-methoxy-1 H-benzotriazole-5-carboxamide deriv- 
ative represented by the formula (I) or its pharmaceutical^ acceptable acid addition salt. 

1 1 . The pharmaceutical composition having antiemetic activity and gastrointestinal motility enhancing activity accord- 
ing to claim 9, which comprises, as the effective ingredient, (R)- or (RS)-N-(1 -ethyl-1 H-hexahydroazepin-3-yl)- 
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6-methoxy-1 H-benzotriazole-5-carboxamide or a pharmaceutical^ acceptable acid addition salt thereof. 

12. The pharmaceutical composition having antiemetic activity and gastrointestinal motility enhancing activity accord- 
ing to claim 9, which comprises, as the effective ingredient, (R)- or (RS)-N-(1-ethyl-1 H-hexahydroazepin-3-yl)- 
6-methoxy-1-methyl-1 H-benzotriazole-5-carboxamide or a pharmaceutically acceptable acid addition salt there. 

13. A 6-methoxy-1 H-benzotriazole-5-carboxamide derivative according to claim 1 or a pharmaceutically acceptable 
acid addition salt thereof for treating patients suffering from such symptoms as anorexia, nausea, vomiting, ab- 
dominal fullness, upper abdominal discomfort, abdominal pain and heartburn caused by gastrointestinal dysfunc- 
tion. 

14. The compound according to claim 5 or a pharmaceutically acceptable acid addition salt thereof for treating patients 
suffering from such symptoms as anorexia, nausea, vomiting, abdominal fullness, upper abdominal discomfort, 
abdominal pain and heartburn caused by gastrointestinal dysfunction. 

15. The compound according to claim 7 or a pharmaceutically acceptable acid addition salt thereof for treating patients 
suffering from such symptoms as anorexia, nausea, vomiting, abdominal fullness, upper abdominal discomfort, 
abdominal pain and heartburn caused by gastrointestinal dysfunction. 

16. Use of a 6-methoxy-1 H-benzotriazole-5-carboxamide derivative according to claim 1 or a pharmaceutically ac- 
ceptable acid addition salt thereof for the manufacture of a medicament for treating patients suffering from such 
symptoms as anorexia, nausea, vomiting, abdominal fullness, upper abdominal discomfort, abdominal pain and 
heartburn caused by gastrointestinal dysfunction. 

17. Use of the compound according to claim 5 or a pharmaceutically acceptable acid addition salt thereof for the 
manufacture of a medicament for treating patients suffering from such symptoms as anorexia, nausea, vomiting, 
abdominal fullness, upper abdominal discomfort, abdominal pain and heartburn caused by gastrointestinal dys- 
function. 

18. Use of the compound according to claim 7 or a pharmaceutically acceptable acid addition salt thereof for the 
manufacture of a medicament for treating patients suffering from such symptoms as anorexia, nausea, vomiting, 
abdominal fullness, upper abdominal discomfort, abdominal pain and heartburn caused by gastrointestinal dys- 
function. 

19. A process for preparing a 6-methoxy-1 H-benzotriazole-5-carboxamide derivative according to claim 1 or its phar- 
maceutically acceptable acid addition salt, which comprises reacting a compound represented by the formula (III) 
below: 




(in) 



(in which R 2 a stands for hydrogen, methyl, ethyl; benzyl group which is optionally substituted by halogen, C.,- 
C 3 alkyl or C 1 -C 3 alkoxy; benzyloxycarbonyl group which is optionally substituted by halogen, C V C 3 alkyl, C.,- 
C 3 alkoxy or nitro; acetyl group, propionyl group, trifluoroacetyl group, methoxycarbonyl group or ethoxycar- 
bonyl group) 

or its reactive derivative with a compound represented by the formula (IV) below: 
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(IV) 



in which R stands for ethyl or cyclopropylmethyl, 
n is 1 , 2 or 3, and 

the wavy line ( ya^) signifies that configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is R or RS, 

and when a compound of formula (III) in which R 2 a is an amino-protective group is used as one of the reactants, 
converting the R 2 a in the corresponding product to hydrogen atom by hydrolysis or hydrogenolysis of said product, 
and if necessary converting the resulting product to a pharmaceutical^ acceptable acid addition salt thereof. 

20. A process for preparing a 6-methoxy-1 H-benzotriazole-5-carboxamide derivative according to claim 1 or its phar- 
maceutical^ acceptable acid addition salt, which comprises diazotizing a compound represented by the formula 
(V) below: 




in which R 1 stands for ethyl or cyclopropylmethyl group, 
R 2 stands for hydrogen atom, methyl or ethyl group, 
n is 1 , 2 or 3, and 

the wavy line ( signifies that configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is R or RS, 

and if necessary converting the resulting product to its pharmaceutically acceptable acid addition salt. 

21. A process for preparing a 6-methoxy-1 H-benzotriazole-5-carboxamide derivative which is represented by the for- 
mula (la) below: 




in which R stands for ethyl or cyclopropylmethyl, 
n is 1 , 2 or 3, and 

the wavy line ( signifies that configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is R or RS, 
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or its pharmaceutical^ acceptable acid addition salt, which comprises subjecting a compound represented by the 
formula (II) below: 




in which R 1 stands for ethyl or cyclopropylmethyl, 

R 3 stands for benzyl group which is optionally substituted by halogen, C^-Cg alkyl or C^-C 3 alkoxy; benzyloxy- 
carbonyl group which is optionally substituted by halogen, C^-C 3 alkyl, C A -C 3 alkoxy or nitro; acetyl group, 
propionyl group, trifluoroacetyl group, methoxycarbonyl group or ethoxycarbonyl group, n is 1, 2 or 3, and 
the wavy line ( ya^) signifies that configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is R or RS, 

to hydrolysis or hydrogenolysis, and if necessary converting the product to its pharmaceutical^ acceptable acid 
addition salt. 

22. A 6-methoxy-1 H-benzotriazole-5-carboxamide derivative which is represented by the formula (II) below: 




(id 



in which R 1 stands for ethyl or cyclopropylmethyl, 

R 3 stands for benzyl group which is optionally substituted by halogen, C A -C 3 alkyl or C 1 -C 3 alkoxy; benzyloxy- 
carbonyl group which is optionally substituted by halogen, C^Cg alkyl, C r C 3 alkoxy or nitro; acetyl group, 
propionyl group, trifluoroacetyl group, methoxycarbonyl group or ethoxycarbonyl group, n is 1, 2 or 3, and 
the wavy line ( ^yw) signifies that configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is R or RS 

or its acid addition salt. 



23. A 3-aminoazacycloalkane derivative which is represented by the formula (IV) below: 



HoM 



(CH 2 ) n 




(IV) 



in which R 1 stands for ethyl or cyclopropylmethyl, 
n is 1 , 2 or 3, and 
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the wavy line ( signifies that configuration of the substituents on the carbon atom bound to the N-atom 
in the amide moiety is R or RS 

or its acid addition salt. 

24. The compound according to claim 23 which is 

a (R)-3-aminoazacycloalkane derivative represented by the formula (IVa) below: 



10 



15 




(IVa) 



(in which R 1 stands for ethyl or cyclopropylmethyl, and 
n is 1, 2 or 3) 

20 

or its acid addition salt. 

25. The compound according to claim 23 which is 

a (R)-3-amino-1 H-hexahydroazepine derivative represented by the formula (IVb) below: 

25 



30 




(IVb) 



(in which R 1 stands for ethyl or cyclopropylmethyl) 
35 or its acid addition salt. 



Patentanspruche 

40 1. 6-Methoxy-1 H-benzotriazol-5-carboxamidderivat der untenstehenden Formel (I): 



45 




(!) 



50 • 

worin R 1 fur eine Ethyl- oder Cyclopropylmethylgruppe steht, 
R 2 fur ein Wasserstoffatom, eine Methyl- oder Ethylgruppe steht, 

55 

n den Wert 1 , 2 oder 3 hat, und 

die Wellenlinie ( <wvs*) anzeigt, dass die Konfiguration der Substituenten an dem Kohlenstoffatom, das an das 
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N-Atom der Amidgruppierung gebunden ist, R oder RS ist, 

oder die pharmazeutisch annehmbaren Saureadditionssalze davon. 

5 2. Verbindung der Formel (I), wie in Anspruch 1 definiert, dadurch gekennzeichnet, dass R 1 fur eine Ethylgruppe 
steht und R 2 fur ein Wasserstoffatom oder eine Methylgruppe steht. 

3. Verbindung nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass ihre Konfiguration R ist. 

10 4. Verbindung nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass ihre Konfiguration RS ist. 

5. Verbindung nach Anspruch 1, namlich (R)-N-(1-Ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazol- 
5-carboxamid oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

15 6. Verbindung nach Anspruch 1, namlich (RS)-N-(1 -Ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 H-benzotriazol- 
5-carboxamid oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

7. Verbindung nach Anspruch 1, namlich (R)-N-(1-Ethyl-1H-hexahydroazepin-3-yl)-6-methoxy-1-methyl-1H-ben- 
zotriazol-5-carboxamid oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

20 

8. Verbindung nach Anspruch 1, namlich (RS)-N-(1 -Ethyl-1 H-hexahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-ben- 
zotriazol-5-carboxamid oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

9. Pharmazeutisches Praparat, umfassend als Wirkstoff ein 6-Methoxy-1 H-benzotriazol-5-carboxamidderivat nach 
25 Anspruch 1 odersein pharmazeutisch annehmbares Saureadditionssalz. 

10. Pharmazeutisches Praparat mit antiemetischer Aktivitat und einer die gastrointestinale Beweglichkeit verstarken- 
den Aktivitat nach Anspruch 9, dadurch gekennzeichnet, dass es als Wirkstoff ein 6-Methoxy-1 H-benzotriazol- 
5-carboxamidderivat der Formel (I) oder sein pharmazeutisch annehmbares Saureadditionssalz umfaBt. 

30 

1 1 . Pharmazeutisches Praparat mit antiemetischer Aktivitat und einer die gastrointestinale Beweglichkeit verstarken- 
den Aktivitat nach Anspruch 9, dadurch gekennzeichnet, dass es als Wirkstoff (R)-oder(RS)-N-(1 -Ethyl-1 H-he- 
xahydroazepin-3-yl)-6-methoxy-1 H-benzotriazol-5-carboxamid oder ein pharmazeutisch annehmbares Sauread- 
ditionssalz davon umfaBt. 

12. Pharmazeutisches Praparat mit antiemetischer Aktivitat und einer die gastrointestinale Beweglichkeit verstarken- 
den Aktivitat nach Anspruch 9, dadurch gekennzeichnet, dass es als Wirkstoff (R)-oder(RS)-N-(1 -Ethyl-1 H-he- 
xahydroazepin-3-yl)-6-methoxy-1 -methyl-1 H-benzotriazol-5-carboxamid oder ein pharmazeutisch annehmbares 
Saureadditionssalz davon umfaBt. 

13. Ein 6-Methoxy-IH-benzotriazol-5-carboxamidderivat nach Anspruch 1 oder ein pharmazeutisch annehmbares 
Saureadditionssalz davon zur Behandlung von Patienten, die an solchen Symptomen wie Anorexie, Nausea, Er- 
brechen, Vollegefuhl im Bauch, Oberbauchbeschwerden, Unterleibsschmerzen, Sodbrennen, hervorgerufen 
durch gastrointestinale Dysfunktion, leiden. 

14. Verbindung nach Anspruch 5 oder ein pharmazeutisch annehmbares Saureadditionssalz davon zur Behandlung 
von Patienten, die an solchen Symptomen wie Anorexie, Nausea, Erbrechen, Vollegefuhl im Bauch, Oberbauch- 
beschwerden, Unterleibsschmerzen, Sodbrennen, hervorgerufen durch gastrointestinale Dysfunktion, leiden. 

50 15. Verbindung nach Anspruch 7 oder ein pharmazeutisch annehmbares Saureadditionssalz davon zur Behandlung 
von Patienten, die an solchen Symptomen wie Anorexie, Nausea, Erbrechen, Vollegefuhl im Bauch, Oberbauch- 
beschwerden, Unterleibsschmerzen, Sodbrennen, hervorgerufen durch gastrointestinale Dysfunktion, leiden. 

16. Verwendung eines 6-Methoxy-1 H-benzotriazol-5-carboxamidderivats nach Anspruch 1 oder eines pharmazeu- 
55 tisch annehmbaren Saureadditionssalzes davon zur Herstellung eines Medikaments zur Behandlung von Patien- 

ten, die an solchen Symptomen wie Anorexie, Nausea, Erbrechen, Vollegefuhl im Bauch, Oberbauchbeschwerden, 
Unterleibsschmerzen, Sodbrennen, hervorgerufen durch gastrointestinale Dysfunktion, leiden. 
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17. Verwendung der Verbindung nach Anspruch 5 oder eines pharmazeutisch annehmbaren Saureadditionssalzes 
davon zur Herstellung eines Medikaments zur Behandlung von Patienten, die an solchen Symptomen wie Anor- 
exie, Nausea, Erbrechen, Vollegefuhl im Bauch, Oberbauchbeschwerden, Unterleibsschmerzen, Sodbrennen, 
hervorgerufen durch gastrointestinale Dysfunktion, leiden. 

18. Verwendung der Verbindung nach Anspruch 7 oder eines pharmazeutisch annehmbaren Saureadditionssalzes 
davon zur Herstellung eines Medikaments zur Behandlung von Patienten, die an solchen Symptomen wie Anor- 
exie, Nausea, Erbrechen, Vollgegefuhl im Bauch, Oberbauchbeschwerden, Unterleibsschmerzen, Sodbrennen, 
hervorgerufen durch gastrointestinale Dysfunktion, leiden. 

19. Verfahren zur Herstellung eines 6-Methoxy-1 H-benzotriazol-5-carboxamidderivats nach Anspruch 1 oder eines 
pharmazeutisch annehmbaren Saureadditionssalzes davon, umfassend die Umsetzung einer Verbindung der un- 
tenstehenden Formel (III): 




(III) 



(worin R 2a fijr Wasserstoff, Methyl, Ethyl; eine Benzylgruppe, die gegebenenfalls durch Halogen, C^Cg-Alkyl oder 
C 1 -C 3 -Alkoxy substituiert ist; eine Benzyloxycarbonylgruppe, die gegebenenfalls durch Halogen, C 1 -C 3 -Alkyl oder 
C^-Cg-Alkoxy oder Nitro substituiert ist; eine Acetylgruppe, Propionylgruppe, Trifluoracetylgruppe, Methoxycarbo- 
nylgruppe oder Ethoxycarbonylgruppe steht), 

oder eines reaktiven Derivats davon, mit einer Verbindung der untenstehenden Formel (IV): 




(IV) 



worin R 1 fur Ethyl oder Cyclopropylmethyl steht, 
n den Wert 1 , 2 oder 3 hat, und 

die Wellenlinie ( anzeigt, dass die Konfiguration der Substituenten an dem Kohlenstoffatom, das an das 
N-Atom der Amidgruppierung gebunden ist, R oder RS ist, 

und wenn eine Verbindung der Formel (III), worin R 2a fur eine Aminoschutzgruppe steht, als eine der Reaktanten 
verwendet wird, die Gruppe R 2a in dem entsprechenden Produkt durch Hydrolyse oder Hydrogenolyse des ge- 
nannten Produkts in Wasserstoff umgewandelt wird, und wobei erforderlichenfalls das resultierende Produkt in 
ein pharmazeutisch annehmbares Saureadditionssalz davon umgewandelt wird. 

20. Verfahren zur Herstellung eines 6-Methoxy-1 H-benzotriazol-5-carboxamidderivats nach Anspruch 1 oder eines 
pharmazeutisch annehmbaren Saureadditionssalzes davon, umfassend die Diazotierung einer Verbindung der 
untenstehenden Formel (V): 
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R 2 



(V) 



worin R 1 fur Ethyl oder Cyclopropylmethyl steht, 

R 2 fur ein Wasserstoffatom, eine Methyl- oder eine Ethylgruppe steht, 

n den Wert 1 , 2 oder 3 hat, und 

die Wellenlinie ( anzeigt, dass die Konfiguration der Substituenten an dem Kohlenstoffatom, das an das 
N-Atom der Amidgruppierung gebunden ist, R oder RS ist, 

und gegebenenfalls die Umwandlung des resultierenden Produkts in sein pharmazeutisch annehmbares Saure- 
additionssalz. 

Verfahren zur Herstellung eines 6-Methoxy-1 H-benzotriazol-5-carboxamidderivats der untenstehenden Formel 
(la) : 




(la) 



OCH 2 



N 

! 



H 



worin R 1 fur Ethyl oder Cyclopropylmethyl steht, 
n den Wert 1 , 2 oder 3 hat, und 

die Wellenlinie ( anzeigt, dass die Konfiguration der Substituenten an dem Kohlenstoffatom, das an das 
N-Atom der Amidgruppierung gebunden ist, R oder RS ist, 

oder seines pharmazeutisch annehmbaren Saureadditionssalzes, umfassend die Unterwerfung einer Verbin- 
dung der untenstehenden Formel (II) : 




(id 



worin R 1 fur Ethyl oder Cyclopropylmethyl steht, 

R 3 fur eine Benzylgruppe, die gegebenenfalls durch Halogen, C^Cg-Alkyl oder C^Cg-Alkoxy substituiert 
ist; eine Benzyloxycarbonylgruppe, die gegebenenfalls durch Halogen, C^Cg-Alkyl oder C^Cg-Alkoxy 
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oder Nitro substituiert ist; eine Acetylgruppe, Propionylgruppe, Trifluoracetylgruppe, Methoxycarbonyl- 
gruppe oder Ethoxycarbonylgruppe steht), 
n den Wert 1 , 2 oder 3 hat, und 

die Wellenlinie ( anzeigt, dass die Konfiguration der Substituenten an dem Kohlenstoffatom, das 

an das N-Atom der Amidgruppierung gebunden ist, R oder RS ist, 

einer Hydrolyse oder Hydrogenolyse und erforderlichenfalls Umwandlung des Produkts in sein pharmazeutisch 
annehmbares Saureadditionssalz. 

22. 6-Methoxy-1 H-benzotriazol-5-carboxamidderivat der untenstehenden Formel (II): 




(ID 



worin R 1 fur Ethyl oder Cyclopropylmethyl steht, 

R 3 fur eine Benzylgruppe, die gegebenenfalls durch Halogen, C^-Cg-Alkyl oder C^-Cg-Alkoxy substituiert ist; 
eine Benzyloxycarbonylgruppe, die gegebenenfalls durch Halogen, C r C 3 -Alkyl oder C 1 -C 3 -Alkoxy oder Nitro 
substituiert ist; eine Acetylgruppe, Propionylgruppe, Trifluoracetylgruppe, Methoxycarbonylgruppe oder 
Ethoxycarbonylgruppe steht, 

n den Wert 1 , 2 oder 3 hat, und 

die Wellenlinie ( anzeigt, dass die Konfiguration der Substituenten an dem Kohlenstoffatom, das an das 
N-Atom der Amidgruppierung gebunden ist, R oder RS ist, 

oder das Saureadditionssalz davon. 

23. 3-Aminoazacycloalkanderivat der untenstehenden Formel (IV) : 




(IV) 



worin R 1 fur Ethyl oder Cyclopropylmethyl steht, 
n den Wert 1 , 2 oder 3 hat, und 

die Wellenlinie ( <wvs*) anzeigt, dass die Konfiguration der Substituenten an dem Kohlenstoffatom, das an das 
N-Atom der Amidgruppierung gebunden ist, R oder RS ist, 

oder sein Saureadditionssalz. 

24. Die Verbindung nach Anspruch 23, namlich ein (R)-3-Aminoazacycloalkanderivat der untenstehenden Formel 
(IVa) : 
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(IVa) 



(worin R 1 fur Ethyl oder Cyclopropylmethyl steht, und 

n den Wert 1 , 2 oder 3 hat), oder sein Saureadditionssalz. 

25. Verbindung nach Anspruch 23, namlich ein (R)-3-Amino-1 H-hexahydroazepinderivat der untenstehenden Formel 
(IVb): 




(IVb) 



(worin R 1 fur Ethyl oder Cyclopropylmethyl steht), 
oder sein Saureadditionssalz. 

Revendications 

1. Derive de 6-methoxy-1 H-benzotriazole-5-carboxamide qui est represente par la formule (I) ci-dessous : 




dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, 
R 2 represente un atome d'hydrogene, un groupe methyle ou ethyle, 
n est 1 , 2 ou 3, et 

1 a ligne ondulee ( signifie que la configuration des substituants sur l'atome de carbone lie a I'atome N 
du fragment amide est R ou RS, 

ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 

2. Compose de formule (I) selon la revendication 1 , dans lequel R 1 est un groupe ethyle et R 2 est un atome d'hydro- 
gene ou un groupe methyle. 

3. Compose selon la revendication 1 ou 2, dont la configuration est R. 

4. Compose selon la revendication 1 ou 2, dont la configuration est RS. 
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5. Compose selon la revendication 1 , qui est le (R)-N-(1 -ethyl-1 H-hexahydroazepine-3-yl)-6-methoxy-1 H-benzo-tria- 
zole-5-carboxamide ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 

6. Compose selon la revendication 1, qui est le (RS)-N-(1 -ethyl-1 H-hexahydroazepine-3-yl)-6-methoxy-1 H-benzo- 
5 triazole-5-carboxamide ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 

7. Compose selon la revendication 1 , qui est le (R)-N-(1 -ethyl-1 H-hexahydroazepine-3-yl)-6-methoxy-1 -methyl-1 H- 
benzotriazole-5-carboxamide ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 

10 8. Compose selon la revendication 1 , qui est le (RS)-N-(1 -ethyl-1 H-hexahydroazepine-3-yl)-6-methoxy-1 -methyl-1 H- 
benzotriazole-5-carboxamide ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 

9. Composition pharmaceutique qui comprend, comme ingredient actif, un derive de 6-methoxy-1 H-benzotriazole- 
5-carboxamide selon la revendication 1 ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 
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10. Composition pharmaceutique ayant une activite antiemetique et une activite stimulatrice de motilite gastro-intes- 
tinale selon la revendication 9, qui comprend, comme ingredient actif, un derive de 6-methoxy-1 H-benzo-triazole- 
5-carboxamide represents par la formule (I) ou un sel d'addition d'acide pharmaceutiquement acceptable de celui- 
ci. 

11. Composition pharmaceutique ayant une activite antiemetique et une activite stimulatrice de motilite gastro-intes- 
tinale selon la revendication 9, qui comprend, comme ingredient actif, le (R)- ou (RS)-N-(1 -ethyl-1 H-hexa-hydroa- 
zepine-3-yl)-6-methoxy-1 H-benzotriazole-5-carboxamideou un sel d'addition d'acide pharmaceutiquement accep- 
table de celui-ci. 

12. Composition pharmaceutique ayant une activite antiemetique et une activite stimulatrice de motilite gastro-intes- 
tinale selon la revendication 9, qui comprend, comme ingredient actif, le (R)- ou (RS)-N-(1 -ethyl-1 H-hexa-hydroa- 
zepine-3-yl) -6-methoxy-1 -methyl-1 H-benzotriazole-5-carboxamide ou un sel d'addition d'acide pharmaceutique- 
ment acceptable de celui-ci. 

13. Derive de 6-methoxy-1 H-benzotriazole-5-carboxamide selon la revendication 1 ou un sel d'addition d'acide phar- 
maceutiquement acceptable de celui-ci, pour le traitement de patients souffrant de symptomes tels que I'anorexie, 
les nausees, les vomissements, la plenitude abdominale, une gene abdominale superieure, une douleur abdomi- 
nale et des aigreurs d'estomac resultant d'un dysfonctionnement gastro-intestinal. 

14. Compose selon la revendication 5 ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci, pour 
le traitement de patients souffrant de symptomes tels que I'anorexie, les nausees, les vomissements, la plenitude 
abdominale, une gene abdominale superieure, une douleur abdominale et des aigreurs d'estomac resultant d'un 
dysfonctionnement gastro-intestinal. 

15. Compose selon la revendication 7 ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci, pour 
le traitement de patients souffrant de symptomes tels que I'anorexie, les nausees, les vomissements, la plenitude 
abdominale, une gene abdominale superieure, une douleur abdominale et des aigreurs d'estomac resultant d'un 
dysfonctionnement gastro-intestinal. 



16. Utilisation d'un derive de 6-methoxy-1 H-benzo-triazole-5-carboxamide selon la revendication 1 ou d'un sel d'ad- 
dition d'acide pharmaceutiquement acceptable de celui-ci, pour la fabrication d'un medicament destine a traiter 
des patients souffrant de symptomes tels que I'anorexie, les nausees, les vomissements, la plenitude abdominale, 
une gene abdominale superieure, une douleur abdominale et des aigreurs d'estomac resultant d'un dysfonction- 

50 nement gastro-intestinal. 

17. Utilisation du compose selon la revendication 5 ou d'un sel d'addition d'acide pharmaceutiquement acceptable de 
celui-ci, pour la fabrication d'un medicament destine a traiter des patients souffrant de symptomes tels que I'ano- 
rexie, les nausees, les vomissements, la plenitude abdominale, une gene abdominale superieure, une douleur 

55 abdominale et des aigreurs d'estomac resultant d'un dysfonctionnement gastro-intestinal. 

18. Utilisation du compose selon la revendication 7 ou d'un sel d'addition d'acide pharmaceutiquement acceptable de 
celui-ci, pour la fabrication d'un medicament destine a traiter des patients souffrant de symptomes tels que I'ano- 
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rexie, les nausees, les vomissements, la plenitude abdominale, une gene abdominale superieure, une douleur 
abdominale et des aigreurs d'estomac resultant d'un dysfonctionnement gastro-intestinal. 

19. Procede pour preparer un derive de 6-methoxy-1 H-benzotriazole-5-carboxamide selon la revendication 1 ou un 
sel d'addition d'acide pharmaceutiquement acceptable de celui-ci, qui consiste a faire reagir un compose repre- 
sents par la formule (III) ci-dessous : 



COOH 



(1 1 I) 

*OCH, 

I 

R 2a 



(dans laquelle R 2a represente I'hydrogene, un groupe methyle, un groupe ethyle ; un groupe benzyle qui est 
facultativement substitue par un halogene, un groupe alkyle en C^Cg ou alcoxy en C^Cg ; un groupe benzy- 
loxycarbonyle qui est facultativement substitue par un halogene, un groupe alkyle en C^-Cg, alcoxy en C 1 -C 3 
ou nitro ; un groupe acetyle, un groupe propionyle, un groupe trifluoroacetyle, un groupe methoxycarbonyle 
ou un groupe ethoxycarbonyle) 

ou un derive reactif de celui-ci avec un compose represente par la formule (IV) ci-dessous : 




(IV) 



dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, 
n est 1 , 2 ou 3, et 

la ligne ondulee ( <wws/) signifie que la configuration des substituants sur I'atome de carbone lie a I'atome N 
du fragment amide est R ou RS, 

et, lorsqu'un compose de formule (III) dans lequel R 2a est un groupe protecteur d'amine est utilise comme Tun des 
corps reagissants, a convertir le groupe R 2a du produit correspondant en un atome d'hydrogene par hydrolyse ou 
hydrogenolyse dudit produit, et, si necessaire, a convertir le produit resultant en un sel d'addition d'acide pharma- 
ceutiquement acceptable de celui-ci. 

20. Procede pour preparer un derive de 6-methoxy-1 H-benzotriazole-5-carboxamide selon la revendication 1 ou un 
sel d'addition d'acide pharmaceutiquement acceptable de celui-ci, qui consiste a diazoter un compose represente 
par la formule (V) ci-dessous : 




dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, 
R 2 represente un atome d'hydrogene, un groupe methyle ou ethyle, 
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n est 1 , 2 ou 3, et 

la ligne ondulee ( signifie que la configuration des substituants sur I'atome de carbone lie a I'atome N 
du fragment amide est R ou RS, 

et, si necessaire, a convertir le produit resultant en un sel d'addition d'acide pharmaceutiquement acceptable de 
celui-ci. 

21 . Procede pour preparer un derive de 6-methoxy-1 H-benzotriazole-5-carboxamide qui est represents par la formule 
(la) ci-dessous : 




dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, 
n est 1 , 2 ou 3, et 

la ligne ondulee ( signifie que la configuration des substituants sur I'atome de carbone lie a I'atome N 
du groupement amide est R ou RS, 

ou un sel d'addition d'acide pharmaceutiquement acceptable de celui-ci, qui consiste a soumettre un compose 
represente par la formule (II) ci-dessous : 




(10 



dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, 

R 3 represente un groupe benzyle qui est facultativement substitue par un halogene, un groupe alkyle en C r 
C 3 ou alcoxy en C^Cg ; un groupe benzyloxycarbonyle qui est facultativement substitue par un halogene, un 
groupe alkyle en C r C 3 , alcoxy en C r C 3 ou nitro ; un groupe acetyle, un groupe propionyle, un groupe trifluoro- 
acetyle, un groupe methoxycarbonyle ou un groupe ethoxycarbonyle, 
n est 1 , 2 ou 3, et 

la ligne ondulee ( «vvyw) signifie que la configuration des substituants sur I'atome de carbone lie a I'atome N 
du fragment amide est R ou RS, 

a une hydrolyse ou une hydrogenolyse et, si necessaire, a convertir le produit en un sel d'addition d'acide phar- 
maceutiquement acceptable de celui-ci. 

22. Derive de 6-methoxy-1 H-benzotriazole-5-carboxamide qui est represente par la formule (II) ci-dessous : 
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(ID 



dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, 

R 3 represente un groupe benzyle qui est facultativement substitue par un halogene, un groupe alkyle en C r 
C 3 ou alcoxy en C^-Cg ; un groupe benzyloxycarbonyle qui est facultativement substitue par un halogene, un 
groupe alkyle en C-1-C3, alcoxy en C r C 3 ou nitro ; un groupe acetyle, un groupe propionyle, un groupe trifluoro- 
acetyle, un groupe methoxycarbonyle ou un groupe ethoxycarbonyle, 
n est 1 , 2 ou 3, et 

la ligne ondulee ( signifie que la configuration des substituants sur I'atome de carbone lie a I'atome N 
du fragment amide est R ou RS, 

ou un sel d'addition d'acide de celui-ci. 

23. Derive de 3-aminoazacycloalcane qui est represente par la formule (IV) ci-dessous : 




(IV) 



dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, 
n est 1 , 2 ou 3, et 

la ligne ondulee ( <vwa) signifie que la configuration des substituants sur I'atome de carbone lie a I'atome N 
du fragment amide est R ou RS 

ou un sel d'addition d'acide de celui-ci. 

24. Compose selon la revendication 23, qui est un derive de (R)-3-aminoazacycloalcane represente par la formule 
(IVa) ci-dessous : 




(IVa) 



(dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle, et 
n est 1 , 2 ou 3) 

ou un sel d'addition d'acide de celui-ci. 

25. Compose selon la revendication 23, qui est un derive de (R)-3-amino-IH-hexahydroazepine represente par la 
formule (IVb) ci-dessous : 
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(dans laquelle R 1 represente un groupe ethyle ou cyclopropylmethyle) 
ou un sel d'addition d'acide de celui-ci. 
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